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POTENTIATORS OF GLUTAMATE RECEPTORS 



The present invention provides potentiators of 
glutainate receptors (compoiinds of formula I) , phainnaceutical 
5 compositions thereof, and methods of using the* same, 

processes for preparing the same, and intermediates thereof. 



BACKGROUND OF THE INVENTION 

The excitatory amino acid L-glutamate (sometimes 

10 referred to herein simply as glutamate) through its many 

receptors mediates most of the excitatory neurotransmission 
within the mammalian central nervous system (CNS) . The 
excitatory amino acids, including glutamate, are of great 
physiological importance, playing a role in a variety of 

15 physiological processes, such as long-term potentiation 
(learning and memory) , the development of synaptic 
plasticity, motor control, respiration, cardiovascular 
regulation, and sensory perception. 

, Glutamate acts via at least two distinct classes 

20 of receptors. One class is composed of the ionotropic 

glutamate (iGlu) receptors that act as ligand-gated ionic 
channels. Via activation of the iGlu receptors, glutamate 
is thought to regulate fast neuronal transmission within the 
synapse of two connecting neurons in the CNS. The second 

25 general type of receptor is the G-protein or second 

messenger-linked ''metabotropic" glutamate (mGlu) receptor. 
Both types of receptors appear not only to mediate normal 
synaptic transmission along excitatoiry pathways, but also 
participate in the modification of synaptic connections 

30 during development and throughout life. Schoepp, Bockaert, 
and Sladeczek, Trends in Phstrmacol. Sci., 11, 508 (1990); 
McDonald and Johnson, Brain Research Reviews, 15, 41 (1990) . 

The present invention relates to potentiators of mGlu 
receptors.. The mGlu receptors belong to the Type III G- 

35 protein coupled receptor (GPCR) superfamily. This 
superfamily pf GPCR's, including the calcium- sensing 
receptors, GABAb receptors and pheromone receptors, which 
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are unique in that they are activated by binding of 
effectors to the amino -terminus portion of the receptor 
protein. The mGlu receptors are thought to mediate 
glutamate's demonstrated ability to modulate intracellular 
5 signal transduction pathways. Ozawa, Kamiya and Tsuzuski, 
Prog. Neurobio., 54, 581 (1998). They have been demonstrated 
to be localized both pre- and post-synaptically where they 
can regulate neurotransmitter release, either glutamate or 
other neurotransmitters, or modify the post -synaptic 

10 response of neurotransmitters, respectively. 

At present, there are eight distinct mGlu receptors 
that have been positively identified, cloned, and their 
sequences reported. These are further subdivided based on 
their amino acid sequence homology, their ability to effect 

15 certain signal transduction mechanisms, and their known 
pharmacological properties. Ozawa, Kamiya and Tsuzuski, 
Prog. 2^euroJbio., 54, 581 (1998). For instance, the Group I 
mGlu receptors, which include the mGlui and mGlus, are known 
to activate phospholipase C (PLC) via Gaq-proteins thereby 

20 resulting in the increased hydrolysis of phosphoinositides 
and intracellular calcium mobilization. There are several 
compounds that are reported to activate the Group I mGlu 
receptors including DHPG, (R/S) -3, 5-dihydroxyphenylglycine. 
Schoepp, Goldworthy, Johnson, Salhoff and Baker, J. 

25 Neurochem. , S3, 769 (1994); Ito, et al . , Neurorep., 3, 1013 
(1992) . The Group II mGlu receptors consist of the two 
distinct receptors, mGlu2 and mGlua receptors. Both have 
been found to be negatively coupled to adenylate cyclase via 
activation of Gai-protein. These receptors can be activated 

30 by a group-selective compound such as IS, 2S, 5R, 6S-2- 

aminobicyclo [3.1.0] hexane-2 , 6-dicarboxylate . Monn, et al . , 
. J. Med. Chem.r 40, 528 (1997); Schoepp, et al., 
Neuropharmacol . , 36, 1 (1997). Similarly,, the Group III 
mGlu receptors, including mGlu4, mGlug, mGlu? and mGlua, are 

35 negatively coupled to adenylate cyclase via Gai and are 
potently activated by L-AP4 (L- (+) -2-amino-4- 
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phosphonobutyric acid). Schoepp, Neurochem. Int., 24, 439 
(1994) . 

It should be noted that many of the available 
pharmacological tools are not ideal in that they cross react 
not only on the receptors within a Group of mGlu receptors 
but also often have some activity between Groups of mGlu 
receptors. For instance, compoiinds such as 1S,3R-ACPD, 
{1S,3R) -l-aminocyclopentane-trajns-l,3-dicarboxylic acid, are 
believed to activate all of the Group I, II and III mGlu 
receptors depending upon the dose utilized while others, 
such as 1S,3S-ACPD, (1S,3S) -1-aminocyclopentane- trans-l, 3- 
dicarboxylic acid, are more selective for the Group II 
receptors (mGlus/a) than the Group I (mGlui/s) or Group III 
(mGlU4/6/7/8) . Schoepp, Neurochem. Int., 24, 439 (1994). To 
date, there are very few examples of selective agents for ' 
the mGlu receptors. Schoepp, Jane, and Monn, 
Neurqphazinacol . , 38, 1431 (1999). 

It has become increasingly clear that there is a link 
between modulation of excitatory amino acid receptors, 
including the glutamatergic system, through changes in 
glutamate release or alteration in postsynaptic receptor 
activation, and a variety of neurological and psychiatric 
disorders, e.g. Monaghan, Bridges and Cotman, Ann. Rev. 
Pharmacol. Toxicol., 29, 365-402 (1989); Schoepp and Sacann, 
NeuroJbio. Aging, 15, 261-263 (1994); Meldrum and Garthwaite, 
Tr. Pharmacol. Sci., 11, 379-387 (1990). The medical 
consequences of such glutamate dysfunction makes the 
abatement of these neurological processes an important 
therapeutic goal. 



SXJMMARY OF THE INVENTION 

This invention provides compounds of formula I: 




formula I 



wherein 
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Ri is selected from the group consisting of -C(0)R3, 

-C(0)OR4, and -SO2R5 

wherein R3 is selected from the group consisting 
of alkyl and cycloalkyl, R4 is selected from the 
group consisting of alkyl and cycloalkyl, R5 is 
selected from the group consisting of alkyl, 
cycloalkyl, and fluorinated alkyl; 

R2 is from 1 to 3 substituents independently selected 
from the group consisting of hydrogen, hydroxy, 
trisubstituted silyloxy, alkyl, substituted alkyl, 
alkenyl, substituted alkenyl, alkoxy, substituted 
alkoxy, cycloalkaxy, substituted cycloalkoxy, 
cycloalkyl, substituted cycloalkyl, halogen, cyano, 
nitro, phenyl, substituted phenyl, pyridyloxy, 
thiophenoxy, substituted thiophenoxy, phenylsulf inyl, 
substituted phenylsulf inyl , phenyl sulfonyl, substituted 
phenylsulfonyl, benzoyl, substituted benzoyl, phenoxy, 
and substituted phenoxy; 

or 

two R2 substituents are taken together, on adjacent 
positions, to form a fused cycloalkyl or a 
methyl enedioxy ring, and one R2 substituent is selected 
from the group consisting of hydrogen, hydroxy, 
trisubstituted silyloxy, alkyl, substituted alkyl, 
alkenyl, substituted alkenyl, alkoxy, substituted 
alkoxy, cycloalkoxy, substituted cycloalkoxy, 
cycloalkyl, substituted cycloalkyl, halogen, cyano, 
nitro, phenyl, substituted phenyl, pyridyloxy, 
thiophenoxy, substituted thiophenoxy, phenylsulf inyl, 
substituted phenylsulf inyl, phenylsulfonyl, substituted 
phenylsulfonyl, benzoyl, substituted benzoyl, phenoxy, 
and substituted phenoxy; 
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Rg is from 1 to 2 substituents independently selected 
from the group consisting of hydrogen, alkyl, alkoxy, 
trifluoromethyl, halogen, phenoxy, and substituted 
phenoxy; 

X is selected from the group consisting of a bond, 
-CH2-, -CHR7-, and -CH2CH2- wherein R7 is lower alkyl; 

Y is selected from the group consisting of a bond, 
-CH2-, -CHRs-, -CH2CH2-, -CHR9CH2-, and -CH2CHR9 wherein 
Re is lower alkyl and Rg is lower alkyl; 

and the pharmaceutically acceptable salts thereof and 
the pyridyl N-oxide thereof. 



The present invention also provides for novel 
pharmaceutical compositions, comprising: a compound of the 
formula I and a pharmaceutically acceptable diluent. 

Because the compounds of formula I enhance the normal 
physiological function of the mGlu receptors, the compounds 
of formula I are useful for the treatment of a variety of 
neurological and psychiatric disorders associated with 
glutamate dysfunction, including: acute neurological and 
psychiatric disorders such as cerebral deficits subsequent 
25 to cardiac bypass surgery and grafting, stroke, cerebral 
ischemia, spinal cord trauma, head trauma, perinatal 
hypoxia, cardiac arrest, hypoglycemic neuronal damage, 
dementia (including AIDS-induced dementia) , Alzheimer's 
disease, Huntington's Chorea, amyotrophic lateral sclerosis, 
30 ocular damage, retinopathy, cognitive disorders, idiopathic 
and drug- induced Parkinson's disease, muscular spasms and 
disorders associated with muscular spasticity including 
tremors, epilepsy, convulsions, migraine (including migraine 
headache) , urinary incontinence, substance tolerance, 
35 substance withdrawal (including, substances such as opiates, 
nicotine, tobacco products, alcohol, benzodiazepines, 
cocaine, sedatives, hypnotics, etc.), psychosis. 
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schizophrenia, anxiety (including generalized anxiety 
disorder, panic disorder, and obsessive compulsive 
disorder) , mood disorders (including depression, mania, 
bipolar disorders) , trigeminal neuralgia, hearing loss, 
5 tinnitus, macular degeneration of the eye, emesis, brain 

edema, pain (including acute and chronic pain states, severe 
pain, intractable pain, neuropathic pain, and post-traumatic 
pain) , tardive dyskinesia, sleep disorders (including 
narcolepsy) , attention def icit/hyperactivity disorder, and 

10 conduct disorder. 

In another embodiment the present invention provides 
methods of treating neurological and psychiatric disorders 
associated with glutamate dysfunction, comprising: 
administering to a patient in need thereof an effective 

15 amount of a compound of formula I. That is, the present 

invention provides for the use of a coir^jound of formula I or 
pharmaceutical composition thereof for the treatment 
neurological and psychiatric disorders associated with 
glutamate dysfunction. 

20 Of the disorders above, the treatment of migraine, 

anxiety, schizophrenia, and epilepsy are of particular 
in^)ortance . 

In a preferred embodiment the present invention 
provides a method for treating migraine, comprising: 
25 administering to a patient in need thereof an effective 
amount of a compound of formula I. 

In another preferred embodiment the present invention 
provides a method for treating anxiety, comprising: 
administering to a patient in need thereof an effective 
30 amount of a compound of formula I. Particularly preferred 
anxiety disorders are generalized anxiety disorder, panic 
disorder, and obsessive compulsive disorder. 

In another preferred embodiment the present invention 
provides a method for treating schizophrenia, comprising: 
35 administering to a patient in need thereof an effective 
amount of a compound of formula I. 
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In yet another preferred embodiment the present 
invention provides a method for treating epilepsy, 
comprising: administering to a patient, in need thereof an 
effective amount of a compound of formula I. 

5 In another embodiment of the present invention provides 

methods of treating neurological and psychiatric disorders 
associated with glutamate dysfunction, comprising: 
administering to a patient in need thereof an effective 
amount of a potentiator of metabotropic glutamate receptors. 
10 Specifically, the present invention provides a method 

of treating neurological and psychiatric disorders 
associated with glutamate dysfunction, comprising: 
administering to a patient in need thereof an effective 
amount of a potentiator of mGlua and/or mGlua receptors. 

15 In a preferred embodiment the present invention 

provides a method for treating migraine, comprising: 
administering to a patient in need thereof an effective 
amount of a metabotropic glutamate potentiator, in 
particular a potentiator of mGlU2 and/or mGlus receptors. 

20 In another preferred embodiment the present invention 

provides a method for treating anxiety, comprising: 
administering to a patient in need thereof an effective 
amount of a metabotropic glutamate potentiator, in 
particular a potentiator of mGlua and/or mGlua receptors. 

25 Particularly preferred anxiety disorders are 

generalized anxiety disorder, panic disorder, and obsessive 
compulsive disorder. 

In another preferred embodiment the present invention 
provides a method for treating schizophrenia, comprising: 

30 administering to a patient in need thereof an effective 
amoxint of a metabotropic glutamate potentiator, in 
particular a potentiator of mGlu2 and/ or mGlUs receptors. 

In yet another preferred embodiment the present 
invention provides a method for treating epilepsy, 

35 comprising: administering to a patient in need thereof an 

effective amount of a metabotropic glutamate potentiator, in 
particular a potentiator of mGlu2 and/or mGlus receptors. 
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Because such potentiators, including the conpounds of 
formula I, positively modulate metabotropic glutamate 
receptor response to glutamate, it is an advantage that the 
present methods utilize endogenous glutamate. 
5 Because such potentiators positively modulate 

metabotropic glutamate receptor response to glutamate 
agonists it is imderstood that the present invention extends 
to the treatment of neurological and psychiatric disorders 
associated with glutamate dysfunction by administering an 
10 effective amount of a metabotropic glutamate potentiator, 

including the corapoumds of formula I, in combination with a 
potentiated amoxint of a metabotropic glutamate receptor 
agonist. Such a combination may be advantageous in that it 
may augment the activity and selectivity of an agonist of 
15 metabotropic glutamate receptors, in particular a 
potentiator of mGlua and/or mGlus receptors. 

DETAILED DESCRIPTION OP THE INVENTION 
This invention provides methods of potentiating 
metabotropic glutamate receptors, in particular a mGlU2 
20 and/or mGlua receptors. In the present methods an effective 
amount of a potentiator of metabotropic glutamate receptors, 
including a compoxind of formula I, is administered which 
positively modulates the effect of glutamate or glutamate 
agonists on the subject receptors. 
25 Before describing the present invention in greater 

detail, it is understood that the invention in its broadest 
sense is not limited to particular embodiments described 
herein, as variations of the particular embodiments 
described herein are within the scope of the claimed 

30 invention. 

Thus, compounds useful in the present invention are 
those which are potentiators of metabotropic glutamate 
receptors, particularly, those that potentiate the effects 
of glutamate and glutamate agonists at Group II metabotropic 

35 glutamate receptors, and even more particularly, those that 
potentiate the effects of glutamate and glutamate agonists 
at mGlua receptors and/or mGlua receptors. Useful compounds 
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are varied in structure, and so long as they embrace the 
above properties, they are suitable for use in the present 
invention. Preferred compounds include, but are not limited 
to, those described herein. 

5 The compounds of formula I potentiate the function of 

glutamate receptors. Specifically, the compounds of formula 
I are potentiators of the Group II rtietabotropic glutamate 
receptors, and in particular, the compounds of formula I are 
potentiators of the mGlua receptor and/or the mGlus 

10 receptor. 

As used herein, the following terms have the meanings 
indicated: 

The term «alkyl" refers to a straight or branched alkyl 
chain having from one to ten carbon atoms, and includes 
15 methyl, ethyl, propyl, iso-propyl, butyl, iso-butyl, sec- 
butyl, t-butyl, pentyl, hexyl, heptyl , - octyl , nonyl, decyl, 
and the like. 

The term "substituted alkyl" refers to a straight or 
■ branched alkyl chain having from one to ten carbon atoms, 
20 and includes methyl, ethyl, propyl, iso-propyl, butyl, iso- 
butyl, sec-butyl, t-butyl, pentyl, hexyl, heptyl, octyl, 
nonyl, decyl, and the like having from 1 to 3 substituents 
selected from the group consisting of hydroxy, halogen, 
alkoxy, acyloxy, carboxy, alkoxycarbonyl , amido, substituted 
25 amido, amino, acylamino, sulfonylamido, sulfonamide, phenyl, 
substituted phenyl, phenoxy, substituted phenoxy, benzyloxy, 
substituted benzyloxy, pyridyl, substituted pyridyl, 
thienyl, and substituted thienyl. 

The term «lower alkyl" refers to a straight or branched 
30 alkyl chain having from one to four carbon atoms, and 
includes methyl, ethyl, propyl, iso-propyl, butyl, iso- 
butyl, sec -butyl, and t-butyl. 

The term "alkenyl" refers to a straight or branched 
alkyl chain having from one to ten carbon atoms and one or 
35 more carbon-carbon double bonds, and includes ethylene, 
propylene, iso-propylene, butylene, iso-butylene, sec- 
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butylene, pentylene, hexylene, heptylene, octylene, 
nonylene, decylene, and the like. 

The term substituted alkenyl" refers to a straight or 
branched alkyl chain having from one to ten carbon atoms and 
5 one or more carbon-carbon double bonds, and includes 

ethylene, propylene, iso-propylene, butylene, iso-butylene, 
sec-butyl ene, pentylene, hexylene, heptylene, octylene, 
nonylene, decylene, and the like having from 1 to 3 
substituents selected from the group consisting of carboxy, 

10 alkoxycarbonyl , amido, substituted amido, phenyl, and 
substituted phenyl . 

The term ''cycloalkyl" refers to saturated cyclic alkyl 
group having from three to seven carbon atoms and includes, 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and 

1 5 eye 1 ohep ty 1 . 

The term ^'substituted cycloalkyl" refers to saturated 
cyclic alkyl group having from three to seven carbon atoms 
and includes, cyclopropyl, cyclobutyl, cyclopentyl, 
cyclohexyl, and cycloheptyl having from 1 to 3 substituents 

20 selected from the group consisting of hydroxy, halogen, 

alkoxy, acyloxy, carboxy, alkoxycarbonyl , amido, substituted 
amido, amino, acylamino, sulfonylamido, sulfonamide, phenyl, 
substituted phenyl, phenoxy, substituted phenoxy, benzyloxy, 
o and substituted benzyloxy. 

25 The terms ^'benzyloxy and substituted benzyloxy" refer 

to a radical of the formula 




wherein Rb is from 1 to 3 groups independently selected 
30 from the group consisting of hydrogen, alkyl, alkoxy, cyano, 
nitro, trifluoromethyl, halogen, phenyl, and substituted 
phenyl. The substituent is benzyloxy where each Rb is 
hydrogen and is a substituted benzyloxy where at least one 
Rb is not hydrogen- 
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The term halogen" refers to a chloro, fluoro, bromo or 
iodo atom. 

The term ^^f luorinated alkyl'' refers to a straight or 
branched alkyl chain having from one to ten carbon atoms 

5 sxobstituted with one or more fluorine atoms, and includes 
fluoromethyl, dif luoromethyl, trif luoromethyl, 2,2,2- 
trifluoroethyl, 1 , 1 , 2 , 2 , 2 -pentaf luoroethyl 3,3,3- 
trifluoropropyl, 4,4,4-trifluorobutyl, and the like. 

The term «alkoxy" refers to straight or branched alkyl 

10 chain having from one to ten carbon atoms attached to an 
oxygen atom, and includes methoxy, ethoxy, propoxy, iso- 
propoxy, butoxy, iso-butoxy, sec-butoxy, t-butoxy, pentoxy, 
hexoxy, heptoxy, octoxy, nonoxy, decoxy, and the like. 

The term ^^substituted alkoxy" refers to a straight or 

15 branched alkyl chain having from one to ten carbon atoms 
attached to an oxygen atom, and includes methoxy, ethoxy, 
propoxy, iso-propoxy, butoxy, iso-butoxy, sec-butoxy, t- 
butoxy, pentoxy, hexOxy, heptoxy, octoxy, nonoxy, decoxy, 
and the like having from 1 to 3 siabstituents selected from 

20 the group consisting of hydroxy, halogen, alkoxy, acyloxy, 
carboxy, alkoxycarbonyl / amido, sxibstituted amido, amino, 
acylamino, sulfonyl amido, sulfonamide, phenyl, substituted 
phenyl, phenoxy, substituted phenoxy, benzyl oxy, and 
substituted benzyloxy; and when one or more of the 

25 substituents is hydroxy, halogen, alkoxy, acyloxy, amino, 
acylamino, sulfonamide, phenoxy;, substituted phenoxy, 
benzyloxy, or substituted benzyloxy then those substituents 
are not attached to the, same carbon as the alkoxy oxygen 
atom. 

30 The term "cycloalkoxy'' refers .to saturated cyclic alkyl 

group having from three to seven carbon atoms attached to an 
oxygen atom, and includes, cyclopropyloxy, cyclobutyloxy, 
cyclopentyloxy, cyclohexyloxy, and cycloheptyloxy. 

The term ^'substituted cycloalkoxy" refers to saturated 

35 cyclic alkyl group having from three to seven carbon atoms 
attached to an oxygen atom, and includes, cyclopropyloxy, 
cyclobutyloxy, cyclopentyloxy, cyclohexyloxy/ and 
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10 



cycloheptyloxy having from 1 to 3 substituents selected fror 
the group consisting of hydroxy, halogen, alkoxy, acyloxy, 
carboxy, alkoxycarbonyl , amido, substituted amido, amino, 
acylamino, sulfonylamido, sulfonamide, phenyl, substituted 
phenyl, phenoxy, substituted phenoxy, benzyloxy, and 
svibstituted benzyloxy; and when one or more of the 
substituents is hydroxy, halogen, alkoxy, acyloxy, amino, 
acylamino, sulfonamide, phenoxy, substituted phenoxy, 
benzyloxy, or substituted benzyloxy then those substituents 
are not attached to the same carbon as the cycloalkoxy 
oxygen atom. 

The term "pyridyloxy" refers to a radical of the 
formula 




wherein G is selected from the group consisting of 
pyrid-2-yl, pyrid-3-yl, and pyrid-4-yl. 

The terms "phenoxy and substituted phenoxy" refer to a 
radical of the formula 



wherein Rc is from 1 to 3 groups independently selected froi 
the group consisting of hydrogen, hydroxy, alkyl, 
substituted alkyl, cycloalkyl, substituted cylcoalkyl, 
alkoxy, substituted alkoxy, halogen, acyloxy, carboxy, 
alkoxycarbonyl, amido, substituted amido, amino, acylamino, 
sulfonylamido, sulfonamide, cyano, nitro, phenyl, 
substituted phenyl, and -S(0)palkyl (wherein p is 0, 1, or 
2). The substituent is phenoxy where each Rc is hydrogen an 
is a substituted phenoxy where at least one Rc is not 
hydrogen . 

The terms "thiophenoxy and substituted thiophenoxy" 
refer to a radical • of the formula 
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15 



wherein Rd is from 1 to 3 groups independently selected from 
the group consisting of hydrogen, hydroxy, alkyl, 
substituted alkyl, cycloalkyl, substituted cylcoalkyl, 
alkoxy, siabstituted alkoxy, halogen, acyloxy, carboxy, 
alkoxycarbonyl, amido, substituted amido, amino, acylamino, 
sulfonylamido, sulfonamide, cyano, nitro, phenyl, 
svibstituted phenyl, and -S(0)palkyl (wherein p is 0, 1, or 
2) . The substituent is thiophenoxy where each Rd is 
hydrogen and is a substituted thiophenoxy where at least one 
Rd is not hydrogen. 

The term "trisTxbstituted silyloxy" refer to a radical 
of the formula 

Rf 

D- 



/ 



/ 

-Sr-Rf 
Rf 



wherein Rf is independently selected from the group 
consisting of alkyl, phenyl, and benzyl. 

The terms " phenyl sulfinyl and substituted 
phenyl sulfinyl" refer to a radical of the fo3rmula 



20 



25 




wherein Rg is from 1 to 3 groups independently selected from 
the group consisting of hydrogen, hydroxy, alkyl, 
substituted alkyl, cycloalkyl, substituted cylcoalkyl, 
alkoxy, substituted alkoxy, halogen, acyloxy, carboxy, 
alkoxycarbonyl , amido, substituted amido, amino, acylamino, 
sulfonylamido, sulfonamide, cyaiio, nitro, phenyl. 
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siibstituted phenyl, and -S(0)pallcyl (wherein p is 0, 1, or 
2) . The substituent is phenyl sulfinyl where each Rg is 
hydrogen and is a siibstituted phenyl sulfinyl where at least 
one Rg is not hydrogen. 
5 The term " phenyl sulfonyl and substituted 

phenylsulfonyl, refer to a radical of the formula 




wherein Rh is from 1 to 3 groups independently selected from 
10 the group consisting of hydrogen, hydroxy, alkyl, 

substituted alkyl, cycloalkyl, siabstituted cylcoalkyl, 
alkoxy, substituted alkoxy, halogen, acyloxy, carboxy, 
alkoxycarbonyl , amido, substituted amido, amino, acylamino, 
sulfonylamido, sulfonamide, cyano, nitro, phenyl, 
15 sxibstituted phenyl, and -S(0)palkyl (wherein p is 0, 1, or 
2) . The substituent is phenyl sulfonyl is where each Rh is 
hydrogen and is a substituted phenyl sulfonyl where at least 
one Rh is not hydrogen. 

The term "benzoyl and substituted benzoyl refer to a 
20 radical of the formula 

O 



-Ri 



wherein Ri is from 1 to 3 groups independently selected from 
the group consisting of hydrogen, hydroxy, alkyl, 
25 substituted alkyl, cycloalkyl, substituted cylcoalkyl, 
alkoxy, siabstituted alkoxy, halogen, acyloxy, carboxy, 
alkoxycarbonyl, amido, siibstituted amido, amino, acylamino. 
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sulfonylamido, sulfonamide, cyano, nitro, phenyl, 
stibstituted phenyl, and -SCOpalkyl (wherein p is 0, 1, or 
2) . The substituent is benzoyl where each Ri is hydrogen 
and is a substituted benzoyl where at least one Ri is not 
hydrogen. 

The term "acyloxy" refers to a radical of the formula 

O 



wherein Rj is selected from the group consisting of 
alkyl, phenyl, and benzyl. 

The term "carboxy" refers to a radical of the formula 




The term "alkoxycarbonyl" refers to a radical of the 
formula 

O 



^ORk 

wherein Rk is selected from the group consisting of 
alkyl, benzyl, and substituted benzyl. 

The term "amido" refers to a radical of the formula 

O 



The term "substituted amido" refers to a radical of the 
formula 





wherein is selected from the group consisting of 
alkyl and benzyl and Rn is selected from the group 
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consisting of hydrogen, alkyl, benzyl, substituted benzyl, 
phenyl and svibstituted phenyl. 

The term "acylaraino" refers to a radical of the formula 



N 
H 

wherein Ro is selected from the group consisting of 
alkyl, phenyl, substituted phenyl, benzyl, and substituted 
benzyl . 

The term "sulfonylamido" refers to a radical of the 
formula 

Q 



Rp' 

wherein Rp is selected from the group consisting of 
alkyl, phenyl, and substituted phenyl; and Rp. is selected 
from the group consisting of hydrogen and alkyl. 
The term "sulfonamide" refers to a radical of the formula 

O 



Rq 



H b 



wherein Rq is selected from the group consisting of 
alkyl, phenyl, and substituted phenyl. 

The terms "phenyl and substituted phenyl" refer to a 
radical of the formula 



-Rr 



wherein Rr is from 1 to 3 groups independently selected 
from the group consisting of hydrogen, hydroxy, alkyl, 
substituted alkyl, cycloalkyl, substituted cylcoalkyl. 
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alkoxy, substituted alkoxy, halogen, acyloxy, carboxy, 
alkoxycarbonyl , amido, substituted atnido, amino, acylamino, 
sulfonylamido, sulfonamide, cyano, nitro, phenyl, 
substituted phenyl, and -S(0)palkyl (wherein p is 0, 1, or 
2) • The substituent is phenyl where each Rr is hydrogen and 
is a substituted phenyl where at least one Rr is not 
hydrogen . 

The terms ^^pyridyl and substituted pyridyl" refer to a 
radical of the formula 

-Rs 



wherein Rs is from 1 to 2 groups independently selected 
from the group consisting of hydrogen, alkyl, halogen, and 
trifluoromethyl. The substituent is pyridyl where each Rs is 
hydrogen and is a substituted pyridyl where at least one Rg 
15 is not hydrogen. It is understood that the radical may be 
attached by the 2-, 3-, or 4 -posit ions - 

The terms "thienyl and substituted thlenyl" refer to a 
radical of the formula 




S 

wherein Rt is from 1 to 2 groups independently selected 
• from the group consisting of hydrogen and alkyl. The 
substituent is thienyl where each Rt is hydrogen and is a 
substituted thienyl where at least one Rt is not hydrogen. 
It is understood that the radical may be attached by the 2- 
25 or 3 -posit ions. 

The terms ^^benzyl or siabstituted benzyl" refer to a 
radical of the formula 
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Ra 



wherein Re is from selected from the group consisting 
of hydrogen, hydroxy, lower alkyl, and fluoro; and 

wherein Ra is from 1 to 3 groups independently selected 
5 from the group consisting of hydrogen, alkyl, alkoxy, cyano, 
nitro, trifluoromethyl, and halogen. The substituent is 
benzyl where each Ra is hydrogen (which term includes 
compounds having all the allowed values of Re) and is a 
substituted benzyl where at least one Ra is not hydrogen, 
10 including those compounds having all the allowed values of 
Re. 

Two R2 substituent s taken together, on adjacent 
positions, to form a '*fused cycloalkyl" having from 5 to 7 
carbon atoms refers to compounds in which a cycloalkyl ring 

15 having a total of 5 to 7 ring atoms is formed on adjacent 
positions of the phenyl to which they are attached. For 
example, the compound of formula I in which two R2 •/ 
substituents are taken together to form a fused cycloalkyl 
having 5 carbon atoms at the adjacent 3- and 4 -positions and 

20 having hydrogen as the other R2 is depicted by the formula 
below: 



It is understood that formula I encompasses the 
compounds in which the X is attached to the pyridyl moiety 
25 in the 2-position, the 3-position, and the 4-position. For 
example, the compoxind of formula I in which X is attached to 
the pyridyl moiety in the 3-position is depicted by the 
formula below: 
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The term "pyridyl N-oxide" refers to the compounds of 
the formula 



N 




5 The term ''pharmaceutically- acceptable addition salt" 

refers to an acid addition salt. 

The compound of formula I and the intermediates 
described herein form pharmaceutically acceptable acid 
addition salts with a wide variety of organic and inorganic 

10 acids and include the physiologically acceptable salts which 
are often used in pharmaceutical chemistry. Such salts are 
also part of this invention- A pharmaceutically-acceptable 
addition salt is formed from a pharmaceutically-acceptable 
acid as is well known in the art. Such salts include the 

15 pharmaceutically acceptable salts listed in Journal of 

Phaxmaceutical Science , 66, 2-19 (1977) which are known to 
the skilled artisan. Typical inorganic acids used to form 
such salts include hydrochloric, hydrobromic, hydriodic, 
nitric, sulfuric, phosphoric, hypophosphoric, 

20 metaphosphoric, pyrophosphoric, and the. like. Salts derived 
from organic acids, such as aliphatic mono and dicarboxylic 
acids, phenyl substituted alkanoic acids, hydroxyalkanoic 
and hydroxyalkandioic acids, aromatic acids, aliphatic and 
aromatic sulfonic acids, may also be used. Such 

25 pharmaceutically acceptable salts thus include acetate, 
phenylacetate, trif luoroacetate, acrylate, ascorbate, 
benzoate , chlorobenzoate , dinitrobenzoate , hydroxybenzoate , 
methoxybenzoate , methylbenzoate, o-acetoxybenzoate. 
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naphthalene-2-benzoate, isobutyrate, phenylbutyrate, a- 
hydroxybutyrate, butyne-1, 4-dicarboxylate, hexyne-1,4- 
dicarboxylate, caprate, caprylate, cinnamate, citrate, 
formate, fumarate, glycollate, heptanoate, hippurate, 
5 lactate, malate, maleate, hydroxymaleate, malonate, 

mandelate, mesylate, nicotinate, isonicotinate, nitrate, 
oxalate, phthalate, teraphthalate, propiolate, propionate, 
phenylpropionate, salicylate, sebacate, succinate, suberate, 
benzenesulf onate , p-bromobenzenesulf onate , 
10 chlorobenzenesulf onate, ethyl sulfonate, 2- 

hydroxye thyl sul f onate , methyl sul f onate , naphthal ene - 1 - 
sulfonate, naphthalene-2 -sulfonate, nahthalene-1, 5- 
sulf onate, p-toliienesulf onate, xylenesulf onate, tartarate, 
and the like. 

15 As with any group of pharmaceutically active compounds, 

some groups are preferred in their end use application. 
Preferred embodiments of the present invention are given 
below: 

Compounds in which Ri is selected from the group 
20 consisting of -C(0)0R4, and -SO2R5 are preferred. 

When Ri is -SO2R5, compounds in which R5 is selected 
from the group consisting of alkyl and fluorinated alkyl are 
preferred. 

When Ri is -C(0)0R4/ confounds in which R4 is alkyl are 
25 preferred. 

As potentiators of mGluR2, the compounds in which the 
pyridyl moiety is attached to X at the 3 -position and Ri is 
-SO2R5 are preferred. 

As potentiators of mGluRs, compounds in which the 
30 pyridyl moiety is attached to X at the 4-position and Ri is 
-C(0)0R4 are preferred. 

Compounds in which R2 is from 1 to 3 substituents 
independently selected from the group consisting of 
hydrogen, hydroxy, trisubstituted silyloxy, alkyl, 
35 substituted alkyl, alkenyl, substituted alkenyl, alkoxy, 
substituted alkoxy, cycloalkoxy, substituted cycloalkoxy. 
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cycloalkyl, siibstituted cycloalkyl, halogen, cyano, nitro, 
phenyl, substituted phenyl, pyridyloxy, thiophenoxy, 
substituted thiophenoxy, phenyl sulfinyl, substituted 
phenylsulfinyl, phenylsulfonyl, substituted .phenylsulfonyl, 
5 benzoyl, substituted benzoyl, phenoxy, and substituted 
phenoxy are preferred, with compound in which one R2 is 
selected from the group consisting of siabstituted alkyl, 
phenyl, substituted phenyl, thiophenoxy, substituted 
thiophenoxy, phenoxy, and substituted phenoxy being more 
10 preferred, and with benzyl, stibstituted benzyl, phenyl, 

substituted phenyl, phenoxy and substituted phenoxy being 
more preferred, and with benzyl, substituted benzyl, phenyl, 

substituted phenyl, phenoxy and substituted phenoxy being 

even more preferred. 
15 When one R2 is siibstituted alkyl preferred substituents 

are halogen, alkoxy, phenyl, substituted phenyl having from 

1 to 3 substituents selected from the group consisting of 

hydroxy, halogen, alkoxy, carboxy, alkoxycarbonyl , amido, 

amino, and pyridyl, thienyl, and phenoxy. 
20 Particularly preferred substituted alkyls are those 

depicted as the radical of the formula 



25 of hydrogen, hydroxy, lower alkyl, and fluoro; Ru« is from 

selected from the group consisting of hydrogen, lower alkyl, 
alkoxy, and fluoro; provided that when Ru- is hydroxy then 
R^« is not alkoxy or fluoro, and when Ru- is fluoro then Ru" 
is not alkoxy; and Rv is from 1 to 3 groups independently 

30 selected from the group consisting of hydrogen, alkyl, 
alkoxy, cyano, nitro, trif luoromethyl, and halogen. 




wherein R^. is from selected from the group consisting 
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When one of R2 is siibstituted phenyl preferred 
sxibstituents are from 1 to 3 groups independently selected 
from the group consisting of hydrogen, trif luoromethyl, 
trifluoromethoxy, hydroxy, alkyl, alkoxy, halogen, amido, 
5 siabstituted amido, sulfonylamido, cyano, and nitro. 

When one of R2 is substituted thiophenoxy preferred 
substituents are from 1 to 3 groups independently selected 
from the group consisting of hydrogen, trif luoromethyl, 
trifluoromethoxy, alkyl, alkoxy, halogen, amido, cyano, and 
10 nitro. 

When one of R2 is substituted phenoxy preferred 
substituents are from 1 to 3 groups independently selected 
from the group consisting of hydrogen, hydroxy, alkyl, 
substituted alkyl having from 1 to 3 groups independently 
15 selected from the group consisting of hydroxy, alkyl, 
cycloalkyl, alkoxy, halogen, amido, substituted amido, 
sulfonylamido, cyano, nitro, phenyl, and -S(0)palkyl 
(wherein p is 0, 1, or 2), cycloalkyl, alkoxy, 
trifluoromethoxy, halogen, acyloxy, carboxy, amido, 
20 svibstituted amido, amino, acylamino, sulfonylamido, 

sulfonamide, cyano, nitro, phenyl, substituted phenyl having 
from 1 to 3 groups independently selected from the group 
consisting of trif luoromethyl, hydroxy, alkyl, alkoxy, 
halogen, amido, cyano, and nitro. 
25 Compounds in which one R2 is sulfonylamido wherein Rp 

is selected from the group consisting of alkyl, phenyl, and 
substituted phenyl having from 1 to 3 groups independently 
selected from the group consisting of hydrogen, alkyl, 
alkoxy, halogen, cyano, nitro, and trifluoromethoxy, and Rp. 
30 is selected from the group consisting of hydrogen and alkyl 
are preferred. 

Compounds in which at least one of the R2 substituents 
is attached in the 3 -position are preferred. 

Compounds in which at least one of the R2 sxabstituents 
35 is attached in the 4 -position are preferred. 

Compounds in which Rg is from 1 to 2 substituents 
independently selected from the group consisting of 
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hydrogen, alkyl, alkoxy, trif luoromethyl, and halogen are 
preferred. 

Compounds in which X is selected from the group 
consisting of a -CH2-, -CHR7-, and -CH2CH2- are preferred, 
5 with compounds in which X is -CH2- being more preferred. 
Compounds in which Y is selected from the group 
consisting of a bond, -CH2-, -CHRa-, -CH2CH2- are preferred, 
with compoxmds in which is Y is a bond being more preferred. 
Compounds in which X is a -CH2- and Y is bond are even 
10 most preferred. 

The compounds of formula I are prepared as described in 
Reaction Scheme A. In Reaction Schemes below all 
substituents, unless otherwise indicated, are as previously 
15 defined, and all reagents are well known and appreciated in 
the art, 

Reaction Scheme A 




formula I 

Reaction Scheme A, step a, depicts the reductive 
amination of an appropriate compound of formula (1) and 
20 appropriate amine of formula (2) to give a compound of 
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formula (3) . An appropriate compound of foinrmila (1) is one 
in which Rg is as desired in the final compound of formula 
I, X' is a bond or -CH2- and R is hydrogen, giving X to be 
-CH2- or -CH2CH2-, respectively, as desired for the con5)ound 
5 of formula I, or X' is a bond and R is R7 as desired in the 
final compound of formula I, and the point of attachment of 
X' is the point of attachment of X as desired in the final 
compoxind of formula I. Compounds of formula (1) are well 
known in the art. An appropriate compound of formula (2) is 

10 one in which R2 is as desired in the final product of 

formula I or gives rise after modification or deprotection 
to R2 as desired in the final compound of foirmula I and Y is 
as desired in the final product of formula I. Compounds of 
formula (2) are known in the art and can be obtained by 

15 procedures well known in the art and those described* herein. 
As described herein, compounds of formula (2) in which Y is 
a bond can be obtained by reduction of nitro groups. 
Corr5)ounds of formula (2) in which Y is -CH2-, -CH2CH2- , 
-CHRb- -CHR9CH2-, or -CH2CHR9- can be obtained by reduction 

20 of a nitrile, transforming a carboxylic acid to an amine as 
is well known in the art, for example such transformations 
can be carried out by reduction of an amide, transformation 
to the aldehyde followed by reductive amination, or 
reduction to the alcohol followed by elaboration to the 

25 amine (such as by Mitzunobu reaction using phthalimide 

followed by deprotection) . All of these transformations may 
involve the introduction and removal of appropriate 
protecting groups as is well known and appreciated in the 
art. 

30 The reductive amination depicted in Reaction Scheme A, 

step a, can be carried out under a variety of conditions, 
such as by hydrogenation using a suitable catalyst or using 
a suitable reducing agent. For exaitple, an appropriate 
aldehyde of formula (1) is contacted with an appropriate 

35 amine of formula (2) and a suitable reducing agent to give a 
compoiind of foinmula (3) . The reaction is carried out in a 
suitable solvent, such as methanol, ethanol, 
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tetrahydrofuran, or mixtures of methanol or ethanol and 
tetrahydrofuran. The reaction may be carried out in the 
presence of a drying agent, such as sodium sulfate, cupric 
sulfate, or molecular sieves. The reaction is carried out in 

5 the presence of from 1.0 to 6.0 molar equivalents of a 
suitable reducing agent, such as, sodium borohydride or 
sodium cyanoborohydride . It may be advantageous to allow 
Schif f base formation to proceed before addition of the 
suitable reducing agent. When sodium cyanoborohydride is 

10 used it may be advantageous to monitor and adjust the pH 
during the course of the reaction as is known in the art. 
The reaction is generally carried out at temperatures of 
from O^C to the refluxing temperature of the solvent* 
Generally, the reactions require 1 to 72 hours. The product 

15 can be isolated and purified by techniques well known in the 
art, such as filtration, extraction, evaporation, 
trituration, chromatography, and recrystallization. 

Reaction Scheme A, step b, depicts the acylation or 
sulfonation, using appropriate reagents, of a compound of 

20 formula (3) to give a compound or formula (I) or a protected 
compound of formula I. An appropriate reagent is one that 
transfers a -C(0)R3, -0(0) OR4, or •"SO2R5 group as required to 
give the desired Ri group. In the case of -C{0)R3 such 
reagents include acids, acid halides, anhydrides (including 

25 mixed anhydrides) , activated amides (such as imidazoylides) , 
and activated esters. In the case of -C(0)0R4 such reagents 
include esters of chlorof ormate and pyrocarbonates (such as 
BOC anhydride) . In the case of -SO2R5 such reagents 
includes halosulf onates and sulfonate anhydrides with the ■ 

30 use of sulfonyl chlorides are preferred. Acylation and 

sulfonation reactions using such reagents are well known an 
appreciated in the art. 

For example, acylation reactions to transfer -C(0)R3 
involve an amide formation reaction similar to those which 

35 are conventionally conducted for peptide synthesis and 

synthetic methods used therein can also be employed. For 
example, well known coupling reagents such as carbodiimides 
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with or without the use of well known additives such as N- 
hydroxysuccinimide , 1-hydroxybenzotriazole, etc. can be used 
to facilitate amide formation. The reaction is 
conventionally conducted in an inert aprotic solvent such as 
5 pyridine, dimethyl foinnamide, dichloromethane, chloroform, 
1,2-dichloroethane, acetonitrile, tetrahydrofuran and the 
like. 

Altematively, for example an acid halide can be 
employed in the reaction. It may be advantageous to use a 
10 suitable base to scavenge the acid generated during the 
reaction. Suitable bases include, by way of example, 
triethylamine, N,N-diisopropylethylamine, N- 
methylmorpholine, pyridine, sodium carbonate, potassium 
carbonate, sodium bicarbonate, and the like. The reaction is 
15 preferably conducted at from about O^'C to about 60^C until 

reaction completion which typically occurs within 1 to about 
24 hours. Upon reaction completion, the product of formula 
I or protected compoiind of formula I can be isolated and 
purified by techniques well known in the art, such as 
20 filtration, extraction, evaporation, trituration, 
chromatography, and recrystallization. 

For example, acylation reactions to transfer -C(0)0R4 
involve a reaction of a chloroformate ester with a compound 
of formula (3) . For example, the reaction is conventionally 
25 conducted in an inert aprotic polar diluent such as 
dimethylf ormamide, dichlorome thane , chloroform, 
acetonitrile, 1, 2-dichloroethane, pyridine, tetrahydrofuran 
and the like. The reaction may be carried out in the 
presence of a suitable base to scavenge the acid generated 
30 during the reaction. Suitable bases include, by way of 

example, pyridine, triethylamine, N,N-diisopropylethylamine, 
N-methylmorpholine, and the like. The reaction is preferably 
conducted at from about O^'C to about 80°C until reaction 
completion which typically occurs within 1 to about 24 
35 hours. Upon reaction completion, the product of formula I 
or protected product of formula I can be isolated and 
purified by techniques well known in the art, such as 
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filtration, extraction, evaporation, trituration, 
chromatography, and recrystallization. 

For example, sulforiation reactions to transfer -SO2R5 
involve the reaction of halosulfonates or sulfonate 
5 anhydrides with compounds of formula (3) . Such reactions 
are carried out in a suitable solvent, such as pyridine, 
tetrahydrofuran, dioxane, diethyl ether or 
dimethyl formamide, dichloromethane, chloroform, 
acetonitrile, 1, 2-dichloroethane, tetrahydrofuran, and the 

10 like, at a temperature from about O'^C to about ambient 
temperature, and are carried out in the presence of a 
suit,able base such as pyridine, triethylamine, N,N- 
diisopropylethylamine, sodium carbonate, potassium 
carbonate, sodium bicarbonate, potassium bicarbonate, and 

15 the like. The resultant sulfonamide is isolated by methods 
well known in the art, such as filtration, extraction, 
evaporation, trituration, chromatography, and 
recrystallization. 

Reaction Scheme A, optional step c,- not shown, a 

20 protected compound of formula I is deprotected to give a 

compound of formula I. Such deprotection reactions are well 
known and appreciated in the art. Protecting Groups in 
Organic Synthesis , Theodora Greene (Wiley- Interscience) . 

Reaction Scheme A, optional step d, not shown, an acid 

25 addition salt is formed using a pharmaceutically acceptable 
acid. The formation of acid addition. salts is well known 
and appreciated in the art . 

A variety of compounds of formula I and related 
compounds (such as compounds of formula (3) above) can be 

30 used as starting materials which upon further elaboration 
give rise to compounds of formula I. Some of these 
transformations are trivial, such as hydrolysis of a nitrile 
to an amide or acid, hydrolysis of an ester to an acid, 
formation of an amide from an acid or an ester, alkylation 

35 and acylation of hydroxy groups, oxidation, reduction, 

deprotection, displacements, and the like. A number other 
transformations, while readily apparent to the skilled 
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below. 

Reaction Scheme B 



^ SnLor-CH^Br 

W (formula I in which 

(HOgB^ one of R2 is aryl) 

(5) 

; Reaction Scheme B, step a, depicts a coupling reaction 
5 of an appropriate compound of formula. (4) and an appropriate 
aryl compound of formula (5) . An appropriate compound of 
formula (4) is one in which X, Y, Re, R2 is as defined for 
the compotind of formula I, except one of R2 is a bromo or 
iodo or triflate or -CHaBr, and Ri- is a hydrogen or Ri as 

10 desired in the final compound of formula I. Compounds of 
formula (4) are readily prepared as described in Reaction 
Scheme A. An appropriate aryl compound of formula (5) is 
one in which Ar is one of the R2 groups as desired in the 
final product of formula I, such as phenyl, substituted 

15 phenyl, pyridyl, substituted pyridyl, thienyl, or 

substituted thienyl. It is appreciated in the art that 
boronic esters are also suitable for use in such coupling 
reactions. The preparation and use of such arylboronic 
acids (and boronic esters) is well known and appreciated in 

20 the art. W. J. Thompson and J Gaudino, J. Org. Chem. , 49, 
5237-5243 (1984) . Arylboronic acids are frequently 
contaminated with their corresponding anhydrides which do 
not perform well in the Suzuki coupling. Material 
contaminated by detrimental amounts of anhydride can be 

25 converted to the corresponding acid by hydrolysis. The 

hydrolysis is performed, if required, by briefly boiling in 
water . 

As will be appreciated by the skilled person. Reaction 
Scheme B, step a, depicts a Suzuki coupling. See for 
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example, A. Suzuki, Pure Appl. Chem. , 66, 213-222 (1994); A. 
Suzuki, Pure Appl. Chem., 63, 419-422 (1991), N. Miyaura et 
al., J. Org. Chem., 51, 5467-5471 (1986); Y. Hoshino et al.. 
Bull. Chem. Soc. Japan, 61, 3008-3010 (1988); N. Miyaura et 
5 al., J. Am. Chem. Soc, 111, 314-321 (1989); W. J. Thompson 
et al., J. Org. Chem., 53, 2052-2055 (1988); and T. I. 
Wallow and B. M. Novak, J. Org. Chem., 59, 5034-5037 (1994). 
Other coupling reactions, such as the Stille reaction, can 
be used. 

10 It is appreciated that the coupling gives a compound of 

formula I when, the compound of formula (4) , Ri* is Ri as 
desired in the final product and when Ri. is hydrogen the 
product will required acylation or sulfonation, as depicted 
in Reaction Scheme A, step b, to give a compound of formula 

15 I. 

For example, an appropriate compound of formula (4) and 
an appropriate aryl compound of formula (5) can be coupled 
under Suzuki conditions to give a compound of formula I or a 
compound that gives rise to a compound of formula I. The 

20 Suzuki coupling reaction is performed in a suitable solvent, 
such as toluene, dichloromethane, or tetrahydrofuran. The 
reaction is performed using from about 1.1 to about 3 molar 
equivalents of an appropriate arylboronic acid or ester. The 
reaction is carried out in the presence of from about 1 to 

25 about 3 molar equivalents of a suitable base, such as 

potassium carbonate or sodium carbonate. The coupling is 
performed using a suitable palladium catalyst, such as 
tetrakis (triphenylphosphine) palladium (0) , 
bis (acetonitrile) palladium (II) chloride, palladium (II) 

30 chloride, palladium (II) acetoacetate, and 

tris (dibenzylidneacetone)dipalladium(O) . The suitable 
palladium catalyst chosen may be modified by the use of 
ligands, such as tri (fur-2-yl)phosphine and tri (o- 
tolyDphosphine: V. Farina and B. Krishnan, J. Am. Chem. 

35 Soc, 113, 9586-9595 (1991), The coupling is perfomned at a 
temperature ranging from 0°C to the refliixing temperature of 
the solvent. The Suzuki coupling reactions depicted in 
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Reaction Scheme B generally require from 6 hours to 14 days. 
The product of the coupling reaction can be isolated and 
purified using techniques well known in the art. These 
techniques include extraction, evaporation, chromatography 
5 and recrystallization. 



Reaction Scheme C.l 




one of R2 is phenoxy 

Rc or 

substituted phenoxy) 

(6) 

Reaction Scheme C.l, step a, depicts a coupling 
reaction of an appropriate compound of formula (4) and an 

10 appropriate phenol compound of formula (6) . An appropriate 
compound of formula (4) is as described above in Reaction 
Scheme B, except that R2 is not -CH2Br. An appropriate 
phenol compound of formula (6) is one in which Rc is as 
desired in the final product of formula I or gives rise upon 

15 modification to the desired final product of formula I . 

As will be appreciated by the skilled person. Reaction 
Scheme C, step a, depicts an Ullmann coupling. See for 
example, P. D. Rychnozsky and K. Hwang, J. Org. Chem. , 59, 
5414 (1994) . It is appreciated that the coupling gives a 

20 compound of formula I when Ri» is Ri as desired in the final 
product and when Rii is hydrogen the product will required 
acylation or sulfonation, as depicted in Reaction Scheme A, 
step b, to give a compound of formula I. 

For example, an appropriate compound of formula (4) and 

25 an appropriate phenol compound of formula (6) are coupled 
give a compound of formula I or a compound that gives rise 
to a compound of formula I. The Ullmann coupling reaction is 
performed in a suitable solvent, such as pyridine. The 
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reaction is performed using from about 1*1 to about 3 molar 
equivalents of an appropriate phenol- The reaction is 
carried out in the presence of from about 1 to about 3 molar 
equivalents of a suitable base, such as potassium carbonate 
5 or sodium carbonate. The coupling is performed using a 
suitable catalyst, such as copper salts. These Ullmann 
coupling reactions depicted in Reaction Scheme C generally 
require from 6 hours to 24 hours. The product of the 
coupling reaction can be isolated and purified using 
10 techniques well known in the art. These techniques include 
extraction, evaporation, chromatography and 
recrystallization. 



Reaction Scheme C.2 




one of R2 is phenoxy 
Rc or 

siibstituted phenoxy) 

(6') 

15 Reaction Scheme C.2, step a, depicts a coupling 

reaction of an appropriate compound of formula (4 ' ) and an 
appropriate compound of formula (6'). An appropriate 
compound of formula (4') is one in which X, Y, Rg, R2 is as 
defined for the compound of formula I, except one of R2 is a 

20 hydroxy, and Ri- is a hydrogen or Rx as desired in the final 
compound of formula I . An appropriate compound of formula 
(6') is one in which Rc is one or more electron withdrawing 
group as desired in the final product of formula I or gives 
rise upon modification to the desired final product of 

25 formula I. 

It is appreciated that the coupling gives a compound of 
formula I when Ri. is Ri as desired in the final product and 
when Ri. is hydrogen the product will required acylation or 
sulfonation, as depicted in Reaction Scheme A, step b, to 
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give a cotnpoxind of formula I. For the reaction depicted in 
Scheme C.2 it is preferred that the compoiind of formula (4') 
is one in which Ri. is hydrogen. 

For example/ an appropriate compound of formula (4*) 
5 and an appropriate compound of formula (6") are coupled give 
a compound of formula I or a compound that gives rise to a 
compound of formula I. The reaction is performed in a 
suitable solvent, such as dimethyl formamide, 
dimethylacetamide, and dimethyl sulfoxide. The reaction is 

10 performed using from about 1.1 to about 3 molar equivalents 
of an appropriate phenol. The reaction is carried out in 
the presence of from about 1 to about 3 molar equivalents of 
a suitable base, such as potassium hydride,' sodium 
hydroxide, or sodium hydride. The coupling is performed 

15 using a suitable catalyst, such as copper salts. The 

reaction generally require from 6 hours to 48 hours. The 
product of the coupling reaction can be isolated and 
purified using techniques well known in the art. These 
techniques include extraction, evaporation, chromatography 

20 and recrystallization. 



Reaction Scheme D 




one of R2 is alkenyl 
or substituted alkenyl) 

Reaction Scheme D, step a, depicts a reaction of an 
appropriate compound of formula (7) with appropriate 

25 organophosphorous ylid in a Wittig-type reaction to give a 
compound of formula I. An appropriate compound of formula 
(7) is one in which X, Y, Ri, R2, and Rg, are as definded for 
the compound of formula I. As will be appreciated by the 
skilled person, in addition to the aldehyde depicted in 

30 Scheme D, a variety of carbonyl compounds can be used in the 
reaction of Reaction Scheme D, step a, depending of the 
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substitution desired in the final compound of formula I. An 
appropriate organophosphorous ylid is one which converts the 
carbonyl of a compound of formula (7) to an alkenyl or 
substituted alkenyl as desired in the final product of 
5 formula I. Appropriate organophosphorous reagents, such as 
Wittig, Wittig-Homer, Horner - Emmons -Wadswoth reagents, and 
the use of appropriate organophosphorous reagents is well 
known and appreciated in the art. 

For exanple, an appropriate compound of formula (7) is 
10 reacted with appropriate organophosphorous ylid to give a 
compound of formula I. An appropriate organophosphorous 
ylid is formed by contacting an appropriate 
organophosphorous reagent with a suitable base, such as 
lithium diisopropylamide, sodium hydride, lithium 
15 bis (trimethylsilyl) amide or potassium t-butoxide. The ylid 
formation is carried out in a suitable solvent, such as 
tetrahydrofuran, benzene, or diethyl ether. The ylid 
formation is generally carried out at a temperature of from 
- 78^*0 to ambient temperature. An appropriate 
20 organophosphorous ylid is contacted with an appropriate 
compound of formula (7) . The reaction is carried out in a 
suitable solvent, such as tetrahydrofuran, benzene, or 
diethyl ether. Generally, the reaction is carried out in the 
same solvent and temperatures used to form the appropriate 
25 organophosphorous ylid. The reaction generally requires from 
1 hour to 48 hours. The product can be isolated by 
techniques well known in the art, such as extraction and 
evaporation. The product can then be purified by techniques 
well known in the art, such as distillation, chromatography, 
30 or recirystallization. 
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Reaction Scheme E 




'C(0)H ^ 
(7) ^ (formula I in which 

one of R2 is hydroxy 
si±>stituted alkyl) 

Reaction Scheme E, step a, depicts a reaction of an 
appropriate compoxmd of formula (7) with appropriate 

5 organometallic reagent, such as a Grignard reagent to give a 
compound of formula I. An appropriate compound of formula 
(7) is as defined in Reaction Scheme D. An appropriate 
organometallic reagent is one which converts the carbonyl of 
a compound of formula (7) to a hydroxy substituted group as 

10 desired in the final product of formula I. Appropriate 
organometallic reagents and their use is well known and 
appreciated in the art . 

For example, an appropriate compovuid of formula (7) is 
reacted with appropriate Grignard reagent to give a compoimd 

15 of formula I. Generally, 1 to 2 equivalents of Grignard 

reagent are used. The reaction is carried out in a suitable 
solvent, such as tetrahydrofuran, diethyl ether. The 
reaction is generally carried out at temperatures of from 
-40°C to ambient temperature. The reaction generally 

20 requires from 1 hour to 48 hours. The product can be 
isolated by techniques well known in the art, such as 
extraction and evaporation. The product can then be purified 
by techniques well known in the art, such as distillation, 
chromatography, or recrystallization. 

25 As will be appreciated by the skilled person, the 

hydroxy compound thus obtained can undergo a variety of 
further reactions, such as halogenation, acylation, 
alkylation, reduction, oxidation, elimination, and the like 
to give further compounds of formula I. 
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In addition, the compounds of formula I in which Ri is 
-S(0)2Rs, X is -CH2-, and Y is a bond can be prepared as 
described in Reaction Scheme F. 




Reaction Scheme F 
Br, CI, OH 



step a 




(formula I in which 
one of Ri is -S(0)2R5 
and X is -CHj- and Y 
is a bond) 

5 

Reaction Scheme F, step a, depicts coupling of an 
appropriate compound of formula (8) with an appropriate 
compound of formula (9) to give a compound of formula I. An 
appropriate compound of formula (8) is one in which R2 is as 
10 defined for the compound of formula I and Ri is -S(0)2R5- An 
appropriate compound of formula (9) is one in which Rg is as 
defined for the compound of formula I. Compounds of formula 

(8) and (9) are readily prepared by methods known in the art 
and as described herein. 

15 For example, where the appropriate compound of formula 

(9) is one substituted with -CHaBr or, preferably -CH2CI, a 
compound of formula (8) is treated with a suitable base, 
such as sodium hydride, potassium hydride, potassium t- 
butoxide, potassium carbonate, and cesium carbonate. 

20 Generally, from 2 to about 5 molar equivalents of base are 
used and additional base may be added if the compound of 
formula (9) is used in the form of a salt. Generally, the 
reaction is carried out in a suitable solvent, such as 
tetrahydrofuran, diethyl ether, and dimethyl formamide . The 

25 reaction is generally carried out at temperatures of from 
-lO^C to BO^'C. The reaction generally requires from 1 hour 
to 48 hours. The product can be isolated by techniques well 
known in the art, such as extraction and evaporation. The 
product can then be purified by techniques well known in the 
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art, such as distillation, chromatography, or 
recryst al 1 i zat ion . 

For example, where the appropriate compound of formula 
(9) is on substituted with -CH2OH the coupling is carried 
5 out under Mitsunobu conditions which are well known in the 
art. The reaction is carried out in a suitable solvent, 
such as tetrahydrofuran and diethyl ether using a phosphine, 
such as triphenylphosphine or a resin bound phosphine and a 
dialkyl azodicarboxylate, such as diethyl azodicarboxylate, 
10 di-iso-propyl azodicarboxylate or di-t-butyl 

azodicarboxylate. The reaction is generally carried out at 
temperatures of from ambient temperatures to 60°C. The 
reaction generally requires from 1 hour to 12 hours. The 
product can be isolated by techniques well known in the art, 
15 such as extraction and evaporation. The product can then be 
purified by techniques well known in the art, such as 
distillation, chromatography, or recrystallization. 

The present invention is further illustrated by the 
following examples and preparations'. These exanples and 
20 preparations are illustrative only and are not intended to 
limit the invention in any way. 

The terms used in the examples and preparations have 
their normal meanings iinless otherwise designated. For 
example, """C" refers to degrees Celsius; «N" refers to 
25 normal or normality; «M" refers to molar or molarity; "mol" 
refers to mole or moles; "mmol" refers to millimole or 
millimoles; "nmol" refers to microraole or micromoles; "kg" 
refers to kilogram or kilograms; «g" refers to gram or 
grams; "ng" refers to microgram or micrograms; "mg" refers. 
30 to milligram or milligrams; "^L" refers to microliter or 
microliters; "mL" refers milliliter or milliliters; »L" 
refers to liter or liters; "bp" refers to boiling point; 
«mp" refers to melting point; "brine" refers to a saturated 
aqueous sodium chloride solution; »h" refers to hour or 
35 hours; "min" refers to minute or minutes; "MS" refers to 
mass spectrometry; "NMR" refers to nuclear magnetic 
resonance spectroscopy; "TFA"- refers to trif luoroacetic 
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acid; "CH2CI2" or "DCM" refers to dichloromethane ; «DCE" ^ 
refers to dichloroethane ; «MeOH" refers to methanol; "NH40H" 
refers to a concentrated aqueous ammonia solution; "KOH" 
refers to potassium hydroxide; "HaO" refers to water; »HC1" 
5 refers to hydrogen chloride; etc. Chemical shifts are give 
in 8 and NMR spectra were obtained in CDCL3, unless 
otherwise indicated. 

Preparation 1 

10 3- (2-Methoxyphenoxv) aniline 

A solution of 3-fluoronitrobenzene {3-.53g, 25tnmol) and 
2-methoxyphenol (3.72g, 30mmol) in anhydrous N,N- 
dimethylformamide (25mL) under nitrogen was treated with 
anhydrous potassium carbonate (7.6g, BSnmol) and heated to 
15 110°C for 65h, then cooled to room temperature. The 

solution was diluted with dichloromethane (50mL) and treated 
with DOWEX® 550A OH anion exchange resin (lOg) which had 
been washed dry with methanol. Stirring was continued for 
one hour, the mixture was filtered, and the filtrate 
20 concentrated in vacuo (exhaustively at end to remove DMF) to 
give 3- (2 -methoxyphenoxy) nitrobenzene as a residue. 

The residue was dissolved in 2:1 hexane/dichloromethane 
and passed through a short column of silica gel (eluted with 
1 : 1 hexane/dichloromethane) . The concentrated product was 
25 recrystallized from ethyl acetate/hexane (two crops) then 
placed in a Parr" bottle under nitrogen with methanol 
{50mL) , carefully treated with Raney* nickel (one tsp.), 
placed on a Parr* apparatus, and hydrogenated at 40-50 psi 
pressure for 18h. The mixture was carefully filtered 
30 through celite* under nitrogen without allowing the filter 
cake to dry, and the filtrate was concentrated in vacuo to 
afford the title compound (2.79g, 52%) as a colorless 
viscous oil. NMR: 7.05-7.15 (m, IH) , 7.00-7.05 (m, IH) , 
6.95-7.00 (m,2H), 6.85-6.95 (m, IH) , 6.30-6.35 (m,2H), 6.25 
35 {m,lH), 3.81 (s,3H), 3.60 (br s,2H) . 



Preparation 2 
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4- (2-Benzyloxyphenoxy) aniline 

A solution of 2 -benzyl oxyphenol (6»01g, 30nunol) in 
anhydrous N,N-dimethylformamide (25mL) was treated with 
anhydrous potassium carbonate {7.6g, 55nvmol) , then with 4- 
5 fluoronitrobenzene (3.53g, 25tnmol) , and heated to 90*^0 for 
5h' vmder nitrogen. The solution was cooled to room 
temperature, diluted with dichloromethane (50mL) , and 
treated with DOWEX* 550A OH anion exchange resin (lOg) which 
had been washed dry with methanol. The mixture was stirred 
10 for 3h, filtered, and the filtrate concentrated in vacuo 
(exhaustively at end to remove DMF) . The residue was 
chromatographed on silica gel (eluted with 2:1 hexane/ethyl 
acetate) to afford 4- (2 -benzyl oxyphenoxy) nitrobenzene 
•(6,40g, 66%) as a white solid. 
15 4- (2 -Benzyl oxyphenoxy) nitrobenzene (2.57g, 8mmol) was 

dissolved in reagent grade ethanol {20mL) and treated with 
concentrated aqueous hydrochloric acid (2.5mL). The 
solution was heated to 55°C under nitrogen, then cautiously 
treated with iron powder (3.1g, 55mmol) in portions with 
20 cooling needed after initial exotherm to 75°C. After 

addition was complete, stirring was continued at 50-60°C for 
45 minutes, then the mixture was cooled to room temperature 
and filtered through celite® (rinse filter cake with 
dichloromethane) - The filtrate was concentrated in vacuo, 
25 the residue dissolved in dichloromethane and the solution 

washed with saturated aqueous sodium carbonate. The organic 
layer was separated and the aqueous layer extracted with 
dichloromethane. The combined organic solution was dried 
(sodium sulfate) , concentrated in vacuo, and chromatographed 
30 on silica gel (eluted with dichloromethane, then 10% ethyl 
acetate/dichloromethane, then 20% ethyl 
acetate/dichloromethane) to afford the title compound 
(2.22g, 95%) as a tan solid; mp 111-112. 5°C. NMR: 7,30 

(m,4H), 7.20-7.30 (m,lH), 6.97 (m, 2H) , 6.80-6.90 (m,4H), 
35 6.60-6.65 (m,2H), 5.12 (s,2H), 3.50 (brs, 2H) . 
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Example 1 

N- (3- ( 2 -Methoxyphenoxy) phenyl) -N- (2,2.2- 
trif luoroethylsulfonvl) pyrid-3 -vlmethvlamine 



10 




A solution of 3- (2 -methoxyphenoxy) aniline (269mg, 
l,25inmol) and pyridine-3-carboxaldehyde (lOVrag, l.OOtranol) 
was refluxed in methanol (2.5mL) for 2h, then cooled on an 
ice bath to 5°C. Sodium borohydride (95mg, 2.5mmol) was 
added and the mixture was warmed to room tenperature, 
stirred for 2h, concentrated in vacuo, and taken up in 
dichloromethane. The resultant suspension was filtered, the 
filtrate concentrated in vacuo, and the residue 
chromatographed on silica gel (eluted with 2% 
methanol/dichloromethane) to give N- (3- (2- 
15 methoxyphenoxy) phenyl ) pyrid-3 -ylmethylamine . 

The resultant N- (3- (2 -methoxyphenoxy) phenyl) pyrid-3 - 
ylmethylamine was dissolved in 2:1 1,2- 

dichloroethane/pyridine {6mL) vmder nitrogen, cooled (S^C) , 
and treated with 2, 2, 2-trif luoroethylsulfonyl chloride 

20 (300mg, 1.64ramol) . After one hour at B^'C, the mixture was 
allowed to warm to room temperature and stirred for 18h. 
The product mixture was treated with anhydrous potassium 
carbonate (BOOmg) , stirred 30 min, filtered, and the 
filtrate concentrated in vacuo. The residue was 

25 chromatographed on silica gel (eluted with 2:1 

dichloromethane/ethyl acetate) to afford the title compound 
(226mg, 50%) as a viscous pale amber oil. The hydrochloride 
salt was obtained by treatment of this material in methanol 
with ethereal HCl. NMR: 8.49 (d, IH, J=4Hz) , 8.29 (s,lH), 

30 7.60-7.65 (m, IH) , 7.20-7.25 (m,2H), 7.10-7.20 (m,lH) , 6.97 
(d,lH,J=8Hz) , 6.90 (m,2H), 6.80-6.85 (m,2H), 6.76 (m, IH) , 
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4.82 (s,2H), 3.70-3.85 (m, 2H) , 3.75 (s,3H). MS calcd. 
452.4; MS (M+1) 453.3 

Example 2 

5 N- ( 3 - (2 -Benzyl oxvphenoxy) phenyl ) -N- (2,2,2- 
trif luoroethylsulf onyl) Pvrid-3 -vlmethvlamine 




The title compoiind was prepared using a method similar 
to the method of Example 1 using 3-(2- 
10 benzyl oxyphenoxy) aniline . NMR: 8.45 (m, IH) , 8.28 {s,lH), 
7.77 (d,lH,J=8Hz) , 7.20-7.25 (m, 5H) , 7 . 10-7 . 15 (m,2H), 7.00- 
7.10 (m,3H), 6.97 (t , IH, J=8Hz) , 6.85-6.90 (m, 2H) , 6.77 
(m,lH), 4.99 (s,2H), 4.79 (s,2H), 3.55-3.65 (m,2H). MS 
calcd. 528. 6;. MS (M+l) 529.4 

15 

Example 3 

N- (4 -Phenoxy) phenyl) -N- ( ethyl sulf onyl) -2- (pyrid-3- 
yl) ethylamine 




20 The title compound was prepared using a method similar 

to the method of Example 1 using (4 -phenoxy) aniline, 2- 
(pyrid- 3 -yDacet aldehyde, and ethylsulfonyl chloride. 
NMR: 8.45 (m, IH) , 8.36 (s,lH), 7.50 (m, IH) , 7.35-7,40 
(m,2H), 7.15-7.25 (m,3H), 7.10-7.15 (m, IH) , 7.03 

25 (d,2H,J=8Hz) , 6.97 (d, 2H, J=8Hz) , 3.91 (t,2H, J=7Hz) , 2.95 
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(q,2H.J=7Hz) , 2.83 (t , 2H, J=7Hz) , 1.31 (t , 3H, J=7Hz) . MS 
calcd. 382.5; MS (M+1) 383.4 

Example 4 

5 N- (4-Phenoxv)phenylethyl) -N- (ethvlsulfony l)pvrid-3- 
ylme t hy 1 amine 




A solution of pyridine- 3 -carboxaldehyde (322mg, 
3.0mmol) and 4-phenoxyphenethylamine (747mg, 3.5mmol) in 

10 reagent grade methanol (5mL) under nitrogen was refluxed for 
2h, then cooled to 5°C (ice bath), and diluted with more 
methanol (5mL) . Sodium borohydride (0.23g, Smmol) was 
added, and the mixture was slowly allowed to reach room 
temperature and stirred at room temperature overnight (18h) . 

15 The mixture was concentrated in vacuo, taken up in 
dichloromethane, and filtered. The filtrate was 
concentrated in vacuo and chromatographed on silica gel 
(eluted with 7% methanol /dichloromethane) to afford N-((4- 
phenoxy)phenylethyl)pyridine-3-methylamine (863mg, 94%). 

20 A cooled (5°C) solution of N-((4- 

phenoxy)phenylethyl)pyridine-3-methylamine (304mg, l.Ommol) 
in anhydrous 1,2-dichloroethane (4mL) with anhydrous 
potassium carbonate (0.50g, 3.6mmol) vmder nitrogen was 
treated dropwise with ethylsulf onyl chloride (257mg, 

25 2.0mmol), then slowly warmed to room temperature and stirred 
at room temperature for 44h. The mixture was treated with 
tris(2-aminoethyl)amine resin (4 meq/g, l.Og), stirred Ih, 
treated with DOWEX* 550A OH anion exchange resin (1.5g), 
stirred 30 min, then filtered and the filter cake was rinsed 

30 with dichloromethane. The filtrate was concentrated in 

vacuo and the residue chromatographed on silica gel (eluted 
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with 4:1 ethyl acetate/dichloromethane) to afford the title 
compound (lOOmg, 25%) as a pale yellow oil. The title 
compotmd was converted to the hydrochloride salt by 
treatment of this material in methanol with ethereal HCl. 
5 NMR: 8.55 (m,2H), 7.78 (m,lH), 7.25-7.35 '(m,3H), 7.00-7.10 
(m,3H), 6.94 (d,2H, J«8Hz) , 6.89 (d, 2H, J=9Hz) , 4.43 (s,2H), 
3.38 (t,2H,J=8H2), 2.88 (q,2H, J=7Hz) , 2.74 (t, 2H, J=8Hz) , 
1.31 (t,3H,J=7Hz) . MS calcd. 396.5; MS (M+1) 397.5 



10 Example 5 

N- (4-Phenoxy)phenylmethyl) -H- (ethvlsulfonyl )pyrid-3- 
y Ime thy 1 amine 




The title con5)Ovind was prepared using a method similar 
15 ' to the method of Example 4 using 4-phenoxyphenylmethylamine . 
NMR: 8.50 (m, IH) , 8.40 (s,lH), 7.66 (d, IH, J=8Hz) , 7.30- 
7.35 (m,2H), 7.20-7.25 (m, IH) , 7.17 (d, 2H, J=8Hz) , 7.10 
(m,lH), 6.95 (d,2H,J=8Hz) , 6.90 (d, 2H, J=8Hz) , 4.36 (s,2H), 
4.30 {S,2H), 2.99 (q, 2H, J=7Hz) , 1.35 (t , 3H, J=7Hz) . MS 
20 calcd. 382.5; MS (M+1) 383.4 



25 



Example 6 



N- (4- (Phenoxy) phenyl) -N- (iso-propylsu lf onvl)pyrid-3- 
ylmethylamine 




The title compound was prepared using a method similar 
to the method of Example 1 using (4 -phenoxy) aniline and iso- 
propylsulf onyl chloride. NMR: 8.47 (m, IH) , 8.32 (m, IH) , 
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7.70 (m.lH), 7.30-7.35 (m,2H), 7 . 20-7 .25 (m, IH) , 7.10-7.15 
(ra,3H), 6.97 (d,2H, J=8Hz) , 6.85 (d, 2H, J=8Hz) , 4.84 (s,2H), 
3.20-3.30 (m,lH), 1.42 (d, 6H, J=7Hz) . MS calcd. 382.5; MS 
(M+1) 383.4. 

5 

Example 7 

N- (2- (Phenoxy) phenyl) -N- (2 . 2 , 2 -trif luoroethyl sulf onyl) pyrid- 
3 -ylmethylamine 




10 The title con^o\and was prepared using a method similar 

to the method of Example 1 using (2-phenoxy) aniline. NMR: 
8.50 (m,lH), 8.31 (m, IH) , 7.75 (m,lH), 7.40 (t, 2H, , J=8Hz) , 
7.15-7.25 (m,3H) , 6.95-7.05 (m,3H), 6.95 (t , IH, J=8Hz) , 6.83 
(d,2H,J=8Hz) , 4.84 (s,2H) , 3.90-4.00 (m, 2H) . MS calcd. 

15 422.4; MS (M+1) 423.4. 

Example 8 

N- (4- (Phenoxy) phenyl) -N- (ethylsulfonyl)pyrid-3-ylmethylamine 




The title compound was prepared using a method similar 
to the method of Example 1 using (4 -phenoxy) aniline and 
ethylaulfonyl chloride. NMR: 8.50 (m, IH) , 8.37 (s,lH), 
7.70 (d,lH,J=8Hz) , 7.30-7.35 (m,2H), 7.20-7.25 (m,lH), 7.10- 
25 7.15 (m,3H), 6.98 (d, 2H, J=8Hz) , 6 . 87 (d, 2H, J=9Hz) , 4.83 
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(s,2H), 3.09 {q,2H, J=7Hz) , 1.42 (t, 3H, J=7Hz) . MS calcd. 
368.5; MS (M+1) 369.3 

Example 9 

5 N- (4- (2-Methoxyphenoxy) -3-chlorophenyl) -N- (2,2,2- 
trifluoroethylsulfonyl)pyrid-3-ylmethylatnine . 




The title compound was prepared using a method similar 
10 to the method of Example 1 using 4- (2-methoxyphenoxy) -3- 
chloroaniline . The hydrochloride salt was obtained by 
treatment of this material in methanol with ethereal HCl. H 
NMR: 8.51 (m, IH) , 8.32 (s,lH), 7.66 (m, IH) , 7.25-7.30 
(m,2H), 7.15-7.20 (m, IH) , 6.85-7.00 {m,4H), 6.55 
15 (d,lH, J=8.5Hz) , 4.82 (s,2H), 3.75-3.85 (m,2H), 3.76 (s,3H). 
MS calcd. 486.9; MS (M+1) 487.6 

Example 10 

N- (4- (2, 6-Dimethoxyphenoxy) -3-chlorophenyl) -N- (2,2,2- 
20 trifluoroethylsulfonyl)pyrid-3-ylmethylamine 




The title compound was prepared using a method similar 
to the method of Example 1 using 4- {2,6-dimethoxyphenoxy) -3- 
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chloroaniline. NMR: 8.51 (m, IH) , 8.32 (s,lH), 7.66 
(m,lH), 7.25-7.30 (m,2H), 7.15-7.20 (m, IH) , 6.85-7.00 
(m,4H), 6.55 (d,lH,J=8.5Hz) , 4.82 (s,2H) , 3.75-3.85 (m,2H) , 
3!76 (s,3H). MS calcd. 486.9; MS (M+1) 487.6 



10 



15 



Example 11 

N- ( 4 - ( 2 -Benzyloxyphenoxy) phenyl ) -N- ( 2 , 2 , 2 - 
trif luoroethylsulf onyl) pyrid-3 -ylmethylatnine 




The title compound was prepared using a method similar 
to the method of Example 1 using 4-(2- 

benzyloxyphenoxy) aniline. NMR: 8.48 (m,lH), 8.33 (s,lH), 
7.60-7.65 (m,lH), 7.15-7.25 (m,5H), 7.05-7.15 (m, 5H) , 7.03 
(t,lH,J=8Hz) , 5.94 (t,lH. J=8HZ) , 6.84 (d, 2H, J=9Hz) , 5.02 
(s,2H), 4.82 (s,2H), 3.70-3.80 (m,2H). MS calcd. 528.6; MS 
(M+l) 529.4 



Example 12 

20 N- (4- (2 -Methoxyphenoxy) phenyl) -N- ( ethyl sulfony l) pyrid-3 - 
ylmethylamine 




The title compound was prepared using a method similar 
to the method of Example 1 using 4- (2 -methoxyphenoxy) aniline 
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and ethylsulfonyl chloride. NMR: 8 8.46 (d,lH. 
J=4.8HZ), 8.33 (S,1H). 7.67-7.69 (d,lH, J=7.7Hz), 7.19-7.24 
(m,lH), 7.10-7.16 (m,lH), 7.06-7.10 (d,2H, J=7.0), 6.94-6.99 
(d,2H, J=8.1Hz), 6.89-6.92 (d,lH, J=7.7Hz), 6.78-6.82 
(d,2H, J=8.8Hz), 4.81 (s,2H), 3.76 (s,3H), 3.02-3.10 (dd, 
2H, J=14.-7, 7.3HZ), 1.4 (t, 3H, J=7.7Hz). MS calcd. 398.5, 
MS (M+1) 3 99.2. 



10 



15 



Example 13 

N- (4- ( 2 -Methopxyphenoxy) phe nyl) -N- 
( cyclopropylsul f onyl ) p yr id- 3 -ylmethylamine 




20 



The title compound was prepared using a method similar 
to the method of Example 1 using 4- {2-methoxyphenoxy) aniline 
and cyclopropylsulfonyl chloride. NMR: 8.49 (d,lH), 8.34 
(S,1H), 7.62-7.68 {m,lH), 7.17-7.23 (m,2H), 7.10-7.18 
(m,3H), 6.85-6.96 {m,3H), 6.78 (m,2H) . 4.81(s,2H), 3.76 
{s,3H), 2.42 (m, IH) , 1.10 (m 2H) , 0.96 (m, 2H) . MS calcd. 
410.5; MS (M+1) 411.4. 
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Example 14 

N- (4- (2-Methoxyphenoxv) -3-c hlorophenvl) -N- 
ethvlsulf onyl ) pyrid -3 -ylroethylamine 




The title conpound was prepared using a method similar 
to the method of Example 1 using 4- (2-methoxyphenoxy) -3- 
chloroaniline and ethylsulfonyl chloride. NMR: 8.48 
{d,lH, J=4.8Hz), 8.35 (s,lH), 7.64-7.73 (d,lH, J=8.0Hz), 
7 28-7.33 {d,lH, J=2.5Hz), 7.21-7.27 (m, 2H) , 7.10-7.20 
(m,lH), 6.87-7.00 (m,3H), 6.51-6.62 (d,lH, J=8.8Hz), 4.81 
(s,2H), 3.76 {S,3H), 3.01-3.15 {dd, 2H, J=14.7, 7.3Hz), 
1.41 (t, 3H, J=7.3Hz). MS calcd. 432.9; MS (M+1) 433.6 



15 



Example 15 

N- (4- (2-Methoxyphenoxv) -3-ch lQrophenvl) -N- 
cyclopropylsulfonvl)Pvrid-3-ylm ethvlamine 




20 The title compound was prepared using a method similar 

to the method of Example 1 using 4- (2-methoxyphenoxy) -3- 
chloroaniline and cyclopropylsulf onyl chloride. NMR: 8.55 
(d,lH, J=8.1HZ), 8.35 (S,1H), 8.03 (s,lH), 7.88 (s, IH) , 
7.65 (s, IH), 7.12-7.29 (m,3H), 6.89-7.02 (m,2H), 6.49-6.58 
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(d,lH. J=19.4Hz), 5.06 (s, 2H) . 3.67 (s,3H), 2.87 (m, IH) . 
1.01 (d, 2H, J=5.5Hz), 0.84 (m, 2H) . MS calcd. 444.9; MS 
(M+1) 445.5 

Example 16 

N- (4- (2-Methoxyphenoxy) phenyl) -N- (2,2,2- 
trifluoroethylsulfonvl) pyrid-3 -vlme thylamine 




10 The title compound was prepared using a method similar 

to the method of Example 1 using 4- (2-methoxYphenoxy) 
aniline. The hydrochloride salt was obtained by treatment of 
this material in methanol with ethereal HCl. NMR: 8.49. 
(d.lH), 8.29 {S,1H), 7.62-7.68 (m, IH) , 7.20-7.28 (m,2H), 

15 7. 10-7. 20 (m,lH), 7.03 (d,lH,), 6.96 (m,2H), 6.85-6.90 

(m,lH), 6.80 (m,2H), 4.82 (s,2H) , 3.75 (s,3H), 1.6 (s,2H) . 
MS calcd. 452.5; MS (M+1) 453.3 



20 



25 



Example 17 
N- (4- (2 -Ethoxyphenoxy) phenyl) -N- (2,2,2- 
trif luoroethvl sulf onyl ) pyrid- 3 -ylmethylamine 




The title compound was prepared using a method similar 
to the method of Example 1 using 4- (2 -ethoxyphenoxy) 
aniline. NMR: 8.54 {d,2H, J=22Hz) , 8.03 (d,lH, J=7.7Hz), 
7.63 (m,lH), 7.20-7.25 {d,2H, J=6.8Hz), 7.10-7.20 (m,2H), 
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7.00 (d,lH, J=6.6Hz), 6.92 (t,lH, J=7.7Hz), 6.70-6.80 {d,2H, 
J=8.8Hz), 4.94 (S,2H), 4.64-4.81 (dd,2H, J=20 . 2 , 9 . 9Hz) , 
3.84-3.97 {dd,2H, J=13 . 9, 7 .OHz) , 0.99 (t,3H, J=7.0Hz). MS 
calcd. 466.5; MS (M+1) 467.8 



Example 18 

N- (4- ( 2 -Ethoxyphenoxy) phenyl) -N- (ethyl3ulfonyl )pyrid-3- 
y Ime t hyl amine 




10 The title compound was prepared using a method similar 

to the method of Example 1 using 4- (2-ethoxyphenoxy) aniline 
and ethylsulfonyl chloride. NMR: 8.61 {d,2H, J=13.2Hz), 
8.13 (d,lH, J=8.1Hz), 7.70-7.75 (m, IH) , 7.27 (d,2H, 
J=8.8Hz), 7.08-7.20 {m,2H), 7.00 (d,lH, J=6.2Hz), 6.92 

15 (t,lH, J=7.7Hz), 6.72-6.76 (d,2H, J=8.8Hz), 4.97 (s,2H), 
3.85-3.95 (dd,2H, J=13.9,6.7), 3.16-3.30 (dd,2H, 
J=14.7,7.3Hz) , 1.25 (t,3H, J=7.3Hz), 0.98 (t,3H, J=7.0Hz). 
MS calcd. 412.4; MS (M+1) 413.6 



20 Example 19 

N- (4- (2 -Ethoxyphenoxy) phenyl) -N- (cvclopropyl sulfonvl)pyrid- 
3 -vlmethylamine 




25 The title compound was prepared using a method similar 

to the method of Example 1 using 4- (2-ethoxyphenoxy) aniline 
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and cyclopropylsulfonyl chloride. NMR: ^-^^ IH 
J=7.7Hz), 7.26 (d,2H, J=8 . 8Hz) , 7.5-7.18 (m,2H), 6.97-7.05 
{d,lH, J=7.7Hz), 6.87-6.96 (m, IH) , 6.67-6.77 (d,2H, 
J=8.8Hz), 4.92 (S,2H), 3.84-3.94 {dd,2H. J-7.0Hz), 2.71- 
5 2.83 (m,lH), 0.98 (m, 5H) , 0.84 (m,2H). MS calcd. 424.4; MS 
(M+1) 425.2 

Example 20 

■ ro-M.^hnxvnhenoxvr)ph^n yi ^ -N- (cvclopropyl HulfonyDpYrid- 
10 3 - ylmethvlamine 



15 



20 




The title compound was prepared using a method similar to 
the method of Example 1 using 3- (2-methoxyphenoxy) aniline 
and cyclopropylsulfonyl chloride. NMR: 8.49 (d.2H) , 7.60 
(d IH), 7.10-7.35 {m,4H), 7.03-7.10 {d,2H), 6.85-6.99 
(m',2H), 6.89 (s,lH), 6.76 (m, IH) , 4.86 (s,2H), 3.65 (s,3H), 
2.77 (m,lH), 0.93 (m, 2H) , 0.84 (m, 2H) . MS calcd. 410.4; MS 
(M+1) 411.5 

Example 21 

N- (2-MethoxYnhenox^.)pheny ^ ) - N- (et hylsulfonyl)pyrid-3- 

ylmethvlamine 
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The title con^jound was prepared using a method similar 
to the method of Example 1 using 3- (2-methoxyphenoxy) anxlxne 
and ethylsulfonyl chloride. NMR: 8.64 (d 2H ' 

(m,4H), 6.84-6.93 (m,3H) , 6.66 (d,lH, J=8.1Hz), 5.00 (s,2H), 
3.64 (s,3H), 3.25 (dd,2H, J=15.0,7.3Hz) , 1.23 (t,3H, 
j=7.7Hz). MS calcd. 398.3; MS (M+1) 399.2. 



15 



Example 22 

M- rPh.noxv)p>-^"Y-' ' t2.2.2-t-r1 fluoroethYlaulfonyl): 
3 -Ylmethvlamine 



20 



/rid- 




The title compound was prepared using a method similar 
to the method of Example 1 using ( 4 -phenoxy) aniline. The 
hydrochloride salt was obtained by treatment of this 
material in methanol with ethereal HCl. ^: 8 50 
(n.,lH), 8.30 (S,1H), 7.67 (m,lH), 7.30-7.35 (m,2H) 7^20- 
7.;5 (m,lH), 7.10-7.15 (m,lH), 7.11 (d, 2H,.=9Hz) , 6.99 
(d,2H,J=8Hz), 6.89 (d, 2H, J=9Hz) , 4.83 (s,2H), 3.80 
(q,2H,J=9Hz). MS calcd. 422.4; MS (M+1) 423.4. 
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5 A solution of N- (3- (2 -benzyloxyphenoxy) phenyl) -N- 

(2 , 2 , 2-trif luoroethylsulf onyl) pyrid-3-ylmethylamine (529ing, 
l.OOmmol) in methanol (BOmL) was carefully treated with 
Raney- nickel (one tsp.), placed on a Parr apparatus, and 
hydrogenated at 45-50 psi pressure for 3h. The mixture was 
10 carefully filtered through celite* under nitrogen without 
allowing the filter cake to dry, and the filtrate was 
concentrated in vacuo. The residual solid was triturated 
from petroleum ethers (SO^-eo") to afford the title compound 
(394mg, 90%) as a white solid; mp 57.5-60.0°C. The title 
15 compound was converted to the hydrochloride salt by 

treatment in methanol with ethereal HCl. NMR: 8.50 (br 
s IH), 8.25 (br S,1H), 7.68 (d,lH, J=8H2) , 7.25-7.30 (m, 2H) ; 
6.95-7.10 (m,2H), 6.90-6.95 (m,2H) , 6.70-6.85 (m,3H) , 6.05 
(br S,1H), 4.82 (S,2H), 3.75-3.85 (m,2H).MS calcd. 438.4; 
20 MS(M+1) 439.3 



Example 24 

M- U- f 2 -Hydroxvphenoxv) phenyl) -N- (2,2,2- 



trifluoroethYi«ulfonvl)Pvrid-3-ylm ethYlamine 




25 
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15 



25 



30 



35 



The title confound was prepared using a method similar 
to the method of Example 23 using N-(4-(2- 
benzyloxyphenoxy ) phenyl )-N-(2,2,2- 

trifluoroethylsulfonyl)pyrid-3-ylmethylamine NMR: 8.48 
(m,lH), 8.28 (S,1H), 7.70 (d, IH, J=8Hz) , 7.20-7.25 (m,2H) , 
7 11 (d,2H,J=9Hz), 7.00-7.10 (m,2H), 6.90 (d, 2H, J=9Hz) , 
6.80-6.85 (m,lH), 6.00 (br S,1H), 4.83 (s,2H), 3.75-3.85 
(m,2H). MS calcd. 438.4; MS (M+1) 439.4 

General Example A 
General synthesis of coti> p»""d of formula I 

compounds in the table below were prepared using 
substantially the procedure described as follows, using the 
corresponding reagents to provide the desired compound of 
formula I: Each well of a multi-well, 1.2 mL, glass, 
reaction plate was charged with an appropriate aryl aldehyde 
solution in methanol (l.ON, lOO^L, lOOnmol) followed by an 
appropriate aniline solution in methanol (0.65N, 200hL, 
130Mmol) , and an additional lOOpL of methanol was added to 
each well. The plate was capped and heated with shaking to 
60°C for 18h, then cooled and uncapped. Sodium borohydrxde 
on alumina (10%, 60mg) was added via solid addition plate, 
and the reaction plate was shaken for 2h without caps and 
for 4h with caps. Plate contents were filtered through a 
filter plate into another multi-well, 1.2 mL, glass, 
reaction plate, and the empty plate was rinsed twice with 
9-1 dichloromethane/methanol (200^L each) into the filter 
plate The receiving plate was concentrated to dryness. A 
Blurry made from polystyrene carboxaldehyde resin (1.8meq/g) 
and 4-1 1,2-dichloroethane/methanol (Ig resin for each lOmL 
solvents) was added to each well (600^L/well) , followed by 
15% acetic acid/1. 2-dichloroethane (lOO^L/well) , and the 
plate was capped and shaken for 18h. The plate was 
uncapped, and DOWEX' 550A OH anion exchange resin {which had 
been washed dry with methanol) was added by solid addition 
plate (lOOmg per well) . The plate was recapped and shaken 
for 2h, then uncapped and plate contents were filtered 
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through a filter plate- into a multi-well, 2iiiL square well, 
plastic plate. The empty plate was rinsed twice with 9:1 
dichloromethane/methanol (200nL each) into the filter plate, 
and the receiving plate was concentrated to dryness. The 
plate contents were dissolved in 9:1 

dichloromethane/methanol {400ML/well) , and the solutions 
were passed through a filter plate containing a half volume 
of silica gel into a 96-well 1.2niL vial glass plate. The 
empty plate was rinsed twice with 9:1 

dichloromethane/methanol (200nL each) into the filter plate, 
and the receiving plate was concentrated to dryness. In the 
case of sulfonation, each well is dissolved with 1:1 
anhydrous 1,2-dichloroethane/pyridine (400^L) , then treated 
with the appropriate sulfonyl chloride in anhydrous 1,2- 
15 dichloroethane (l.ON, 200nL, 200^iM) . In the case of 
acylation, each well is dissolved with anhydrous 1,2- 
dichloroethane (400fiL) , then treated with the appropriate 
' acid chloride or chloroformate ester in anhydrous 1,2- 
dichloroethane (l.ON, 200nL, 200mM) . In either case, the 
20 . plate was capped and shaken for 48h, then uncapped, and each 
well was treated with tris (2-aminoethyl) amine resin (4meq/g, 
70mg/well) by solid addition plate. Shaking with caps was 
continued for 3-4h, then the plate was opened, treated with 
dry DOWEX* 550A OH anion exchange resin (120mg/well) by 
25 solid addition plate, and shaken with caps for 2-3h more. 

The plate contents were filtered through a filter plate into 
a 96-well receiving plate, the empty plate was rinsed twice 
with 9:1 dichloromethane/methanol {200nL each) into the 
filter plate, and the receiving plate was concentrated to 
30 dryness to give a compound of formula I. The product plate 
was analyzed by whole plate mass spec and HPLC to give the 
compounds described in the table below. Tlie HPLC conditions 
were as follows: a 4.6 x 50 mm C18 ODSam column (YMC, Inc. 
CombiScreen™) having a 3 micron particle size and 120 
35 angstrom pore size was eluted at ambient temperature at a 
flow rate of 3 mL/min. The fluent was a gradient, from 5- 
100% acetonitrile/water (containing 0.1% trif luoroacetic 
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acid) over 4 min. The methods of detection employed 
included a Gilson 170 diode array detector monitoring 254 nm 
and a SEDEX Model 75 evaporative light scattering detector 
held at a 40° C. Injection volumes were held between 5-10 
iiL per injection. The product can optionally be obtained as 
the hydrochloride salt by dissolving the free base in 
minimum methanol and adding 1.3eq of 2. ON HCl in ether, 
concentrating in vacuo to obtain a residue, and the residue 
triturated from ether. In the table below the point of 
attachment of the pyridyl moiety is designated with the 
substituent X. In the table below »M+1" refers to the mass 
ion, where observed, from mass spectral analysis using P.E. 
Sciex API 100 using was Positive APCI (Atmospheric Pressure 
Chemical Ionization) and heated nebulizer technique by (flow 
injection analysis) with a run time of 30 sec per sample. 
All results yielded M+1 from positive APCI. The mobile 
phase used was 100% MeOH with 10 raM ammonium acetate using a 
Gilson 215 liquid handler injector and l\ih injections. 



20 




formula I 



No. 


X 


Y 


Ri 


R2 


R6 


M+1 


25 


2-CH2 


bond 


SO2CH3 


4-phenoxy 


H 


355.28 


26 


2-CH2 


bond 


SO2CH2CH3 


4-phenoxy 


H 


369.34 


27 


2-CH2 


bond 


S02(CH2)3CH3 


4-phenoxy 


H 


383.39 


28 


2-CH2 


bond 


SO2CH2CF3 


4-phenoxy 


H 


423.39 


29 


2-CH2 


bond 


C(0)0CH3 


4-phenoxy 


H 


335.83 


30 


3-CH2 


bond 


SO2CH3 


4-phenoxy 


H 


355.43 


31 


3-CH2 


bond 


S02(CH2)3CH3 


4-phenoxy 


H 


369.35 


32 


3-CH2 


bond 


SO2CH2CF3 


4-phenoxy 


H 


423.39 


33 


3-CH2 


bond 


C(0)0CH3 


4-phenoxy 


H 


335.85 


34 


4-CH2 


bond 


SO2CH3 


4-phenoxy 


H 


355.23 


35 


4-CH2 


bond 


SO2CH2CH3 


4-phenoxy 


H 


369.34 


36 


4-CH2 


bond 


S02(CH2)3CH3 


4-phenoxy 


H 


397.51 


37 


4-CH2 


bond 


1 S02CH2CF3 


4-phenoxy 


H 


423.41 
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38 1 ' 

39 : 

40 : 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 


1- CH2 1 

2- CH2 

2- CH2 

3- CH2 

3- CH2 

4- CH2 
4-CH2 

2- CH2 

3- CH2 

4- CH2 

2- CH2 

3- CH2 

4- CH2 
2-CH2 


bond 

bond 

bond 

bond 

bond 

bond 

bond 

bond 

bond 

bond 

bond 

bond 

bond 

bond 


aO)OCH3 
CfO^CH2CH3 
CfOVcYclopentyl 

aO)CH2CH3 _ 
CfOVcYclopentyl 

aOKHiCHs _ 
C(0)-cyclopeatyl _ 
SO2CF3 
SO2CF3 
SO7.CF3 
S07(CH2)2CH3 
SO,fCH2)2CH3 
SO,rcH2)2CH3 _ 
C(0)CH2CH(CH3) 


4-phenoxy 
4-phenoxy 
4-phenoxy 1 
4-phenoxy 
4-phenoxy T 
4-phenoxy 
4-phenoxv 
4-T>henoxv 1 
4-phenoxy 

4-phenoxy 
4-phenoxy 
4-phenoxy 
4-phenoxy 


H 3 
H 3 
H 3 
H 3 

H ■ 

H : 

H : 

H 
H 
H 
H 
H 
H 
H 


35.84 
33.57 
73.32 
133.58 
573.53 
$33.59 
J73.32 
423.34 
423.4 
423.4 
383.38 
383.4 
383.4 
361.93 




52 


3-CH2 


bond 


C(0)CH2CH(CH3) 


4-phenoxy 


H 


361.93 


53 

54 
55 
56 


4-CH2 

2- CH2 

3- CH2 

4- CH2 


bond 

bond 
bond 
bond 


C(0)CH2CH(CH3) 

/-i/-/-v\/-Trr 

C(0)v^il3 
CfO^CHs 

C(0)CH3 


4-phenoxy 1 

4-DhenoxY 
4-phenoxy 1 
4-nhenoxv 


H 

H 
H 
H 


361.9 

319.18 
319.23 
319.17 


■ 57 
58 
59 
60 


2- CH2 

3- CH2 

4- CH2 
3-CH2 


bond 
bond 
bond 
bond 


CCOVcvclopropyl 
C(0)-cyclopropyl 
CfOVcvclopropyl 
C(0)-cyclopropyl 


4-phenoxy 

A_t>V| PTlrtYV 

4-phenoxy 
phenoxy) 


H 
H 
H 
H 


345.16 
345.15 
345.12 
359.57 




61 


3-CH2 


bond 


C(0)-cyclopropyl 


4-(4.cyclohexyl- 
phenoxy) 


H 




62 


3-CH2 


bond 


C(0)-cyclopropyl 


phenoxy) 


H 


343.41 




63 


3-CH2 


bond 


C(0)-cyclopropyl 


A fA +ViinnliP'nnXV- 

phenoxy) 


H 


361.88 




64 


3-CH2 


bond 


SO2CH3 


phenoxy) 


H 


369.32 




65 


3-CH2 


bond 


SO2CH3 


A /A-rvrlnhexvl- 

phenoxy) 


H 


" 345.18 




66 


3-CH2 


bond 


SO2CH3 


*f— 1 *f— U wiAt*jr * 

phenoxy) 


H 


353.62 




en 


3-CH7 


bond 


SO2CH3 


4-(4-thiophenoxy- 
phenoxy) 


H 


371.08 


! 


68 


3-CH2 


bond 


SO2CH2CH3 


4-(4-benzyloxy- 
phenoxy) 




383.4: 


I 


69 


3-CH2 


bond 


SO2CH2CH3 


4.(4-cyclohexyl- 
phenoxy) 


H 


359.5 




70 




I bond 


SO2CH2CH3 


" 4.(4-benzyl- 
phenoxy) 


H 
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71 


3-CH2 


bond 


SO2CH2CH3 ^ 


L (A tViinnlnpnoxV- 

phenoxy) 


H 

H ^ 


385.5 


ll 


3-CH2 


bond 


S02CH2CF3 


phenoxy) 




«7.78 


73 


3-CH2 


bond 


S02CH2CF3 


4-(4-'CycioncAyi"' 
phenoxy) 


H 


♦13.65 


74 


3-CH2 


bond 


S02CH2CF3 


A (A \\Oeir\rT\1\^ 

*t-v^4-Denzyi*" 
phenoxy) 


H 


421.19 


75 


3-CH2 


bond 


S02CH2CF3 


4-(4-iniopn6noAjf- 
phenoxy) 


H 


439.52 


"76"" 


3-CH2 


bond 


S02CF3 


4-^^tf-DeuzyiOAy- 

phenoxy) 


H 


423.4 


77 


3-CH2 


bond 


S02CF3 


4-(4-cycioncAyi" 

phenoxy) 


H 


399.4 


78 


3-CH2 


bond 


S02CF3 


phenoxy) 


H 


407.4 
425.5 1 


79 


3-CH2 


bond 


S02CF3 


4~(^"UilOpilvIlUAjr" 

phenoxy) 


H 




80 


3-CH2 


bond 


S02(CH2)2CH3 


A (A. lM3Ti'7v1mfV— 
DCIlZiy lU Ajr 

phenoxy) 


H 


397.5 


81 


3-CH2 


bond 


S02(CH2)2CH3 


A (A />trr»1r4V»iavX7l— 

4-(*r-cyciuiieAyi" 
phenoxy) 


H 


373.5 


82 


3-CH2 ' 


bond 


S02(CH2)2CH3 


A (A I^An^vTrl— 

4-\^4-DoIiZyl- 

phenoxy) 


H 


381.63 


83 


3-CH2 


bond 


S02(CH2)2CH3 


4-(4-tniopnenoxy- 
phenoxy) 


H 


399.5 


84 


2-CH2 


1 bond 


S02CH2CH3 


4-v^4-Denzyioxy- 
phenoxy) 


H 


383.57 


85 


2-CH2 


bond 


S02CH2CH3 


4-(4-cycioncxyi- 
phenoxy) 


H 

XX 


359.55 


86 


2-CH2 


1 bond 


S02CH2CH3 


A (A l^aTlT^T"! — 

4-^4- D enzyi- 
phenoxy) 


H 


367.5 


87 


2-CH2 


bond 


S02CH2CH3 


4-(4-uliopnciiuAy 
phenoxy) 


H 


385.5 


oo 


j& v*xi2 


bond 


S02CH2CF3 


4-(4-benzyloxy- 
phenoxy) 


H 


437.78 


89 


2-CH2 


bond 


S02CH2CF3 


4-(4-cyclohexyl- 

phenoxy) 


H 


413.65 


90 


2-CH2 


bond 


S02CH2CF3 


4-(4-benzyl- 

UllC'llv'A.jf 1 


H 


421.16 


91 


2-CH2 


bond 


S02CH2CF3 


4-(4-fhiophenoxy- 
phenoxy) 
4-pentoxy 


H 
H 


439.49 
339.3 r 


92 
93 

94 


3-CH2 
3-CH2 

3-CH2 


bond 
bond 

bond 


CfOVcvclopropyl 
C(0)-cyclopropyl 

CfO)-cvclopropy] 


4-methoxy 


H 
H 


297.63 
283.69 
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95 


3-CH2 


bond 


C(0)-cyclopropyl 


4- ' 


xo. 




H 


399.33 


96 


3-CH2 


bond 


C(0)-cyclopropyl 


4-(4- 
cyclohexoxy- 
phenoxy) 


H 


351.86 


97 


3-CH2 


bond 


C(0)-cyclopropyl 


4-{4-pyrid-2- 
yloxy-phenoxy) 


H 


346.31 


98 


3-CH2 


bond 


SO2CH3 


4-pentoxy 1 


H 


349.82 


99 


3-CH2 


bond 


SO2CH3 


4- 




H 
H 


307.71 
293.21 


100 
101 


3-CH2 
3-CH2 


bond 
bond 


SO2CH3 
SO2CH3 


-boo] 


H 


409.41 


102 


3-CH2 


bond 


SO2CH3 


4-(4- 

cyclohexoxy- 
phenoxy) 


H 


361.9 


103 


3-CH2 


bond 


SO2CH3 


4-(4-pyrid-2- 1 

yloxy-phenoxy) 


H 


356.37 


104 


3-CH2 


bond 


SO2CH2CH3 


4-pentoxy 1 


H 


363.83 


105 


3-CH2 


bond 


SO2CH2CH3 


4- 






H 


321.41 


106 


3-CH2 


bond 


SO2CH2CH3 


4-methoxy 


H 


307.71 


107 


3-CH2 


bond 


SO2CH2CH3 


4- 






H 


423.49 


108 


3-CH2 


bond 


SO2CH2CH3 


4-(4- 
cyclohexoxy- 
phenoxy) 


1 ^ 


375.65 


109 


3-CH2 


bond 


SO2CH2CH3 


4-(4-pyrid-2- 
vloxy-phenoxy) 


H 


370.05 


110 


3-CH2 


bond 


SO2CH2CF3 


4-pentoxy 


H 


417.65 


111 


3-CH2 


bond 


SO2CH2CF3 


4- 






H 


375.53 


112 


3-CH2 


bond 


SO2CH2CF3 


4-methoxy 


H 


361.81 


113 


3-CH2 


bond 


SO2CH2CF3 


4 






H 


477.29 


114 


3-CH2 


bond 


SO2CH2CF3 


4-(4- 
cyclohexoxy- 
phenoxy) 


H 


429.83 


115 
116 


3-CH2 
3-CH2 


bond 
bond 


SO2CH2CF3 
SO2CF3 


4-(4-pyrid-2- 
yloxy-phenoxy) 
4-peatoxy 


H 
H 


424.41 
403.4 
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140 : 

141 : 

142 


J-CH2 
?-CH2 _ 
3-CH2 


bond 1 
bond 1 
bond 1 


[^COHvclopropyl 
CfO't-cyclopropyl _ 
C(0)-cyclopropyl 


\/1nvTr-T%lif»TinY"\A 1 

3- phenoxy 

Z"pnciiuAjf i_ 

4- (4-chloro- j 


H 2 
H : 

~l! 1 


145.16 
545.18 
379.4 , 


143 


3-CH2 


bond 1 


C(0)-cyclopropyl 


4-(3- r 

trifluoromethyl- 
pjicnoxY/ 


H Y 


U3.68 


144 


3-CH2 


bond 1 


C(0)-cyclopropyl 


4-(2-methoxy- 
phenoxy) 


H 


375.65 

370I4I 


145 


3-CH2 


bond 1 


C(0)-cyclopropyl 


A (A /v\.t*xx\[\^ 1 
4-^4-CyaUO- 

phenoxy) 


H 




146 

147 


3-CH2 
3-CH2 


bond 1 
bond 1 


C(0)-cyclopropyl 


4-(2,4~difluoro- 

•nTi an c^v \i\ 1 

pncDoxy / 1 

3-phenoxy T 


H 

H 1 


381.62 . 
355.28 


148 
149 


3-CH2 
3-CH2 


bond 1 
bond 1 


SOiCHs 
SO2CH3 


z-pnenoxy i 
4-(4-chloro- j 
pnenoxy^ i 


H 
H 


355.4 
389.78 

423.4 1 


150 


3-CH2 


bond 1 


SO2CH3 


4-(3- 
trifluoromethyl- 

•nVi pn nx V I 1 


H 




151 


3-CH2 


bond 


SO2CH3 


4-(2-methoxy- 
phenoxy) 


H 


385.44 


152 


3-CH2 


bond 


SO2CH3 


4-V,^"C/yaIlU- 

phenoxy) 


H 


380.52 
391.631 


153 
154 


3-CH2 
2-CH2 


bond 

bond 


SO2CH3 
SO7CH2CH3 


4-(2,4-clifluoro- 
piienoxy^ 
3-phenoxy 


H 
H 


369.3 


155 
156 


1 2-CH2 
2-CH2 


bond 
bond 


SO9CH2CH3 
SO2CH2CH3 


z-pnenoxy 
4-(4-chloro- 

phenoxy) 


H 
H 


369.3 
403.9 


Ist" 


2-CH2 


bond 


SO2CH2CH3 


4-(3- 
trifluoromethyl- 

pnciiUA^; 


H 


437.5 


158 


2-CH2 


bond 


SO2CH2CH3 


4-(2-inethoxy- 
phenoxy) 


H 


399.26 


159 


2-CH2 


bond 


SO2CH2CH3 


phenoxy) 


H 


448.44 


160 
161 


2-CH2 

2-CH2 


bond 

bond 


SO2CH2CH3 
SO2CH2CF3 


4-(2,4-difluoro- 
phenoxy) 
3-phenoxy 


H 
H 


459.37 
423.43 


162 
163 


2-CH2 
2-CH2 


bond 
bond 


SO2CH2CF3 
SO2CH2CF3 


2-phenoxy 
4-(4-chloro- 
phenoxy) 


H 
H 


423.39 
457.68 


164 


\ 2-CH2 


bond 


SO2CH2CF3 


4-(3- 
trifluoromethyl- 
phenoxy) 


H 


491.56 
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165 


2-CH2 


bond 


SO2CH2CF3 


4-(2-methoxy- 
phenoxy) 


H ^ 


[53.36 


166 


2-CH2 


bond 


n/^ /"TTT rvc 
S02Cn2Ct'3 


/LJ 4-cv9no- 
phenoxy) 


H ^ 


148.44 


167 

168 


2- CH2 

3- CH2 


bond 
bond 


S02CH2CF3 

SaCHiCHs 


4-(2,4-difluoro- 
3-phenoxy 


H 
H 


♦59.37 
369.5 


169 
170 


3-CH2 
3-CH2 


bond 
bond 


so9<::h2CH3 
SO2CH2CH3 


2-pnenoxy 
4-(4-chloro- 
pnenoxyj 


H 
H 


369.5 
403.75 


171 


3-CH2 


bond 


SO2CH2C3H3 


4-(3- 
trifluoromethyl- 

p noiiu A jf J 


H 


437.78 


172 " 


3-CH2 


bond 


SO2CH2CH3 


4-(2-methoxy- 
phenoxy) 


H 


399.28 


173 


3-CH2 


bond 


SO2CH2CH3 


phenoxy) 


H 


394.5 


174 

175 


3-CH2 

3-CH2 


bond 
bond 


SO2CH2CH3 

SO7CH2CF3 


4-(2,4-difluoro- 

r\\y pt\ n"Y V 1 

3-phenoxy 


H 
H 


405.5 
423.41 


176 
177 


3-CH2 
37CH2 


bond 
bond 


SO7CH2CF3 
SO2CH2CF3 


Z-pnciiuAy 
4-(4-chloro- 

pneuoxyj 


H 
H 


423.4 
457.7 


178 


3-CH2 


bond 


so2cai2CF3 


4-(3- 
trifluoromethyl- 
pnenoxy^ 


H 1 


491.57 


179 


3-CH2 


bond 


SO2CH2CF3 


4-(2-methoxy- 
phenoxy) 


H 


453.63 


180 


3-CH2 


bond 


SO2CH2CF3 


A (A r*'\.i*XT\f\^ 

4-^'t-CyaIlU- 

phenoxy) 


H 


448.45 


181 
182 


3-CH2 
3-CH2 


bond 

bond 


SO2CH2CF3 

SO2CF3 


4-(2,4-difluoro- 

ttVi ATI r\w^ 
pncilUAjy j 

3-phenoxy 


H 
H 


459.37 
409.4 


183 
184 


3-CH2 
3-CH2 


bond 
bond 


SO2CF3 
SO2CF3 


Z"pnciiuAy 
4-(4-chloro- 
pnenoAy; 


H 
H 


409.4 
443.8 


185 


3-CH2 


bond 


SO2CF3 


4-(3- 
trifluoromethyl- 
phenoxy) 


H 


477.4 


ISO 




bond 


SO2CF3 


4-(2-methoxy- 

phenoxy) 


H 


439.4 


187 


3-CH2 


bond 


SO2CF3 


4-(4-cyano- 
phenoxy) 


H 


434.4 


18S 

18? 
\l9i 


; 3-CH2 

) 3-CH2 
) 3-CH2 


bond 

bond 
bond 


SO2CF3 

S07(CH2)2CH3 
S02(CH2)2CH3 


4-(2,4-difluoro- 
jhenoxy) 

3-phenoxy 

" 2-phenoxy 


H 

H 
H 


445.4 

383.5 
383.5 
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191 


3-CH2 


bond 


S02(CH2)2CH3 


4-(4-chloro- 

PXICLIU A J' } 


H 


417.9 


192 


3-CH2 


bond 


S02(CH2)2CH3 


4-(3- 
tnlluorornemyi- 
phenoxy) 


H 


451.5 


193 


3-CH2 


bond 


S02(CH2)2CH3 


4-^2-nieijioxy- 
phenoxy) 


H 


413.5 


194 


3-CH2 


bond 


S02(CH2)2CH3 


4-\*r"Cyaiio- 
phenoxy) 


H 


408.5 


195 


3-CH2 


bond 


S02(CH2)2CH3 


4-(2,4-Qiliiioro- 
phenoxy) 


H 


419.35 




3-CH2 


bond 


C(0)-cyclopropyl 


2-cnioro-j- 
meai^-4-phenoxy 


XX 


393.9 


197 


3-CH2 


bond 


C(0)-cyclopropyl 


. phenoxy 


H 


379.33 


198 " 


3-CH2 


bond 


C(0)-cyclopropyl 


z-niciiiyi-*T- 
phenoxy 


H 


359.55 


199 


3-CH2 


bond 


C(0)-cyclopropyl 


3-tniluoTOiii6uiyi- 
4-phenoxy 


H 


413.63 


200 


3-CH2 


bond 


C(0)-cyclopiopyl 


phenoxy) 


H 


390.75 


201 


3-CH2 


bond 


SO2CH3 


Z-Cmoro-j- • 
methyl-4-phenoxy 


H 


403.9 


202 


3-CH2 


bond 


SO2CH3 


3-ciiloro-4- 
phenoxy 


H 

XX 


389.71 


203 


3-CH2 


bond 


SO2CH3 


2-niemyi-4- 
phenoxy 


H 

XX 


369.3 


204 


3-CH2 


bond 


SO2CH3 


3 -tn tiuorome Xiiy 1- 
4-phenoxy 


H 


423.4 


205 


3-CH2 


bond 


SO2CH3 


4-^4-niiro- 

phenoxy) 


H 

XX 


400.4 


[206 


3-CH2 


bond 


SO2CH2CH3 


2-ciiioro-D- 
methYl-4-phenoxy 


H 

XX 


417.9 


207 


3-CH2 


bond 


SO2CH2CH3 


3-cuioro-*f- 
phenoxy 


H 


403.9 


208 


3-CH2 


bond 


SO2CH2CH3 


z-meuiyi"'+" 
phenoxy 


H 


383.5 


209 


3-CH2 


bond 


SO2CH2CH3 


3-tnlluoronieinyi- 
4-phenoxy 


H 


437.5 


210 


3-CH2 


bond 


S02CH2CJn3 


4-r4-iiitro- 

phenoxy) 


H 


414.5 


211 


3-CH2 


bond 


SO2CH2CF3 


2-chloro-5- 
methYl-4-phenox] 


H 


471.9 


212 


! 3-CH2 


bond 


SO2CH2CF3 


3-chloro-4- 
phenoxy 




457.9 


21: 


J 3-CH2 


bond 


SO2CH2CF3 


2-methyl-4- 
phenoxy 




437.72 
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214 


3-ai2 


bond 


SO2CH2CF3 


3 -tnuuoronieiiiy 1- 
4-phenoxy 


H ^ 


491.51 


215 


3-CH2 


bond 


SO2CH2CT3 


4-^4-iiiiro- 
phenoxy) 


H 


468.89 


216 


3-CH2 


bond 


SO2CF3 


2-cnioro-j- 
methYl-4-phenoxy 


U 

n 


457 9 


217 


3-CH2 


bond 


SO2CF3 


3-chloro-4- 
phenoxy 


XI 


443 8 


218 


3-CH2 


bond 


SO2CF3 


2-methyl-4- 1 
phenoxy 


XI 


423 4 


219 


3-CH2 


bond 


SO2CF3 


3-trifluoromethyl- 
4-phenoxy 


XI 


477 4 


220 


3-CH2 


bond 


SO2CF3 


A t A mI4w« I 

4-(4-mtro- 

phenoxy) 


XI 


454 4 


221 


3-CH2 


bond 


S02(CH2)2CH3 


Z-cnloro-^- 
methyl-4-phenoxy 


xj. 


432.0 


222 


3-CH2 


bond 


S02(CH2)2CH3 


3-chloro-4- | 
phenoxy 


TT 

XJ. 


417,9 


223 


3-CH2 


bond 


S02(CH2)2CH3 


2-metnyi-4- 
phenoxy 


H 


397.5 


224 


3-CH2 


bond 


S02(CH2)2CH3 


3 -trifluoromethyl- 
4-phenoxy 


XX 


451.5 


225 


3-CH2 


bond , 


S02(CH2)2CH3 


4-(4-nitro- 
phenoxy) 


n 


428.5 


226 


2-CH2 


bond 


S02CH2CH3 


2-cnloro-5- 
methYl-4-phenoxy 


XT 
XI 


417 9 


227 


2-CH2 


bond 


S02CH2CH3 


3-chloro-4- 
phenoxy 


rr 

XI 


403 9 


228 


2-CH2 


bond 


S02CH2CH3 


2-methyl-4- 
phenoxy 




383 5 


229 


2-CH2 


bond 


S02CH2CH3 


3-trifluoromethyl- 
4-phenoxy 


1 XI 


437 5 


230 


2-CH2 


bond 


S02CH2CH3 


A (A •M<«4^/\ 

4-(4-nitro- 
phenoxy) 


1 


414.5 


231 


2-CH2 


bond 


SC)2CH2CF3 


2-cnloro-j- 
methYl-4-phenoxy 




471.6 


232 


2-CH2 


bond 


S02CH2CF3 


3-cmoro-*f- 

phenoxy 


H 


457.66 


233 


2-CH2 


bond 


S02CH2CF3 


2-methyl-4- 
phenoxy 


H 


437.73 


234 


2-CH2 


bond 


S02CH2CF3 


3-trifluoromethyl- 
4-phenoxy 


H 


491.52 


235 


2-CH2 


bond 


S02CH2CF3 


4-(4-nitro- 
phenoxy) 


H 


466.87 


236 
737 


3-CH2 
3-CH2 


bond 
bond 


S02CH2CF3 
S02CH2CF3 


4-phenoxy 
3-phenoxy 


6- 

methoxy 
6- 


453 
453 
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238 


3-CH2 


bond 


SO2CH2CF3 


4-(2-inethoxy- 


methoxy 
6- 

methoxy 


484 


239 


3-CH2 


bond 


SO2CH2CH3 


4-phenoxy 


6- 

methoxy 


399 


240 


3-CH2 


bond 


SO2CH2CH3 


3-phenoxy 


6- 

methoxv 


400 


241 
242 


3-CH2 
3-CH2 


bond 
bond 


SO2CH2CH3 

SO1CH2CF3 


4-(2-methoxy- 
phenoxy) 
4-pnenoxy 


6- 

methoxy 
6-iTiethvl 


430 
438 


243 
244 

245 


3-CH2 
3-CH2 

3-CH2 


bond 
bond 

bond 


SO2CH2CF3 
SO2CH2CF3 

SO,CH2CH3 


3- phenoxy 
4-(2-niethoxy- 

pnenoxy^ 

4- phenoxy 


6-niethyl 
6-methyl 

6-methyl 


438 
468 

384 


246 
247 


3-CH2 
3-CH2 


bond 
bond 


SO2CH2CH3 
SO2CH2CH3 


3-phenoxy 
4-(2-ineuioxy- 
phenoxy) 


6-methyl 

/i-mf»fhvl 


384 
414 


248 


3-CH2 


bond 


SO2CH2CF3 


4-phenoxy 


6-(4- 
phenox^ 


550 


249 


3-CH2 


bond 


SO2CH2CF3 


3-phenoxy 


6-(4- 
phenoxy) 


550 


250 


3-CH2 


bond 


SO2CH2CF3 


4-(2-methoxy- 
phenoxy) 


6-(4- 
phenoxy) 


580 


251 


3-CH2 


bond 


SO2CH2CH3 


4-phenoxy 


6-(4- 
chloro- 

nil n YV^ 


496 


252 


3-CH2 


bond 


SO2CH2CH3 


3-phenoxy 


6.(4- 

chloro- 
phenoxy) 


496 


253 
254 


3-CH2 
3-CH2 


bond 
bond 


S02CH2CH3 
S02CH2CF3 


4-j^z-meiuoxy- 
phenoxy) 

*f-pnciiuA^ 


chloro- 
phenoxy) 
2-chloro 


526 

458 


255 
256 

Z3 / 


3-CH2 
3-CH2 


bond 
bond 

bond 


S02CH2CF3 

S02CH2CF3 
S02CH2CH3 


3- phenoxy 
4-v^*mexnoAy- 

phenoxy) 

4- phenoxy 


2-chloro 
2-chloro 

2-chloro 


458 
488 

404 


258 
259 


3-CH2 
3-CH2 


bond 
bond 


S02CH2CH3 
S02CH2CH3 


3-phenoxy 
4-(2-methoxy- 
phenoxy) 


2-chloro 
2-chloro 


404 
434 


260 


3-CH2 


bond 


S02CH2CF3 


4-phenoxy 


2- 

phenoxy 


516 


261 


3-CH2 


bond 


S02CH2CF3 


3-phenoxy 


2- 

phenoxy 


516 
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262 : 


J-CH2 


bond 


SO2CH2CF3 


4-(2-methoxy- 


2- 1 
3henoxy 


546 


263 


3-CH2 


bond 


SO2CH2CH3 


4-ph«ioxy 

1 


2- 

phenoxy 


462 


264 


3-CH2 


bond 


S02C/rl2^"3 


3-nheiioxY 


2- 

phenoxy 


462 


265 
266 


3-CH2 
3-CH2 


bond 
bond 


SO2CH2CH3 

SChCH2CF3 


4-(2-inetjioxy- 
phenoxy) 


2- 

phenoxy 
6-chloro 1 


492 
458 


267 
268 


3-CH2 
3-CH2 


bond 
bond 


SO7CH2CF3 
SO2CH2CF3 


3-pheaoxy 
4-^Z-iiieinoxy- 
phenoxy) 


6-chloro 
6-chloro 1 


458 
488 

404 


269 
270 ' 


3-CH2 


bond 
bond 


SO^CH^CHs 
SO7CH2CH3 _ 


3-phenoxy 


6-chloro 1 
6-chloro 


404 


271 


3-CH2 
3-CH2 


bond 


SO2CH2CH3 


phenoxy) 


6-chloro 1 


434 


272 


3-CH2 


bond 


SO2CH2CF3 


4-piicn.oAy 


2-chloro- 1 
6-methyl 


472 


273 


3-CH2 


bond 


SO2CH2CF3 


j-pnenuAy 


2-chloro- 1 
6-methyl 


471 


274 


3-CH2 


bond 


SO2CH2CF3 


4-(2-methoxy- 
pnenoxyj 


2-chloro- 1 
6-inethyl 


501 


275 


3-CH2 


bond 


SO2CH2CH3 


4-plienoxy 


2-chloro- 
6-methyl 


418 


276 


3-CH2 


bond 


SO2CH2CH3 


3-pilcliOAy 


2-chloro- 
6-methyl 


418 


277 
278 


3-CH2 
3-CH2 


bond 
bond 


SO2CH2CH3 
S(>>-cvclopropyl 


4-^Z-in.eiuOAy- 
phenoxy) 
4-puenoAy 


2-chloro- 
6-methyl 
H 


448 
382 


279 
280 


4-CH2 


bond 


SO2CH2CF3 


^-v^-meiuoxy- 
phenoxy) 


H 


453 


281 


4-CH2 


bond 


SO2CH2CH3 


A /"O mofVirvw- 

4-^/-incuiOAy 
phenoxy) 


H 


399 


282 


3-CH2 


bond 


S02-cyclopropyi 


A /O /lim/atVinYV- 

^{^yO'OiniQ lliu Ay 

phenoxy) 


H 


442 


283 


3-CH2 


bond 


SO2CH2CH3 


,0-UlIucuiu Ay 

phenoxy) 


H 


484 


284 


3-CH2 


bond 


SO2CH2CF3 


4-(2,6-dimethoxy- 
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8 4-CH; 
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289 : 


J-CHz < 


CH2 


S02-cyclopropyl 


phenoxy) 
2-phenoxy-6- 
chloro 


H 




"290 


3-CH2 




SO2CH2CH3 


2-phenoxy-6- 
chloro 


H 


41o 

ATJ 
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3-CH2 


CH2 


SO2CH2CF3 


2-ph.enoxy-6- 
chloro 


H 


4/Z 

/II 0 


292 


2-CH2 


CH2 


SO2CH2CH3 


2-phenoxy-6- 
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H 


4lo 


293 


2-CH2 


CH2 


SO2CH2CF3 
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H 


472 
A^Q 
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4-CH2 


CH2 
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H 
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xl 
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SO2CH2CH3 
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H 
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SO2CH2CF3 
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4-(2,6-dichloro- 
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H 
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methoxy- 
phenoxy) 
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}ond 


SO2CH2CH3 


4-(2-fluoro-6- 
methoxy- 
phenoxvl 


H 
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329 


4-CH2 


bond 


SO2CH2CH3 


methvl-phenoxy) 
4-(2-isopropyl-5- 
methvl-phenoxy) 
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xl 
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bond 
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4-(2-isopropyl-5- 
methyl-phenoxy) 
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S02-cyclopropyl 


4-(2-cyclopentyl- 
phenoxy) 


TT 

rl 




332 


3-CH2 


bond 
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bond 
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4-(2-cyclopentyl- 
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4-(2-cyclopentyl- 
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bond 
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bond 
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phenoxy) 
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438 
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4-CH2 


bond 
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4-(2-^yclopentyl- 
phenoxy) 


H 


492 



10 



15 



Preparation 3 
4- (4 -Benzyl oxyphenoxv) aniline 

A solution of 4-benzyloxyphenol (6.01g, SOtnmol) in 
anhydrous dimethylf ormamide (BOml) under a nitrogen cover 
was treated with sodium hydride. (1.2g of 60% oil dispersion, 
SOminol) in one portion at room temperature. A moderate gas 
evolution ensued, and the reaction temperature rose to 41-C. 
After stirring an additional 35 minutes, 
4-Fluoronitrobenzene was added rapidly dropwise, neat via 
syringe. A mild exotherm brought the reaction temperature 
to 32°C, after which the reaction was stirred for 18 hours 
at room temperature. The reaction mixture was poured over 
ice/water (250ml) , stirred for thirty minutes and the yellow 
solid collected by suction filtration. Silica gel 
chromatography (Waters® LC2000; two Pre-Pak® columns, 
eluting with 3/1 hexanes/methylene chloride) afforded 4-(4- 
benzyloxyphenoxy) -1-nitrobenzene (5.9g, 73%) as a white 
solid. NMR (400MHz) : 5.08(2H,s), 6 . 94-6 . 99 (2H,m) , 
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7.02 {4H,s), 7.32-7.47(5H,m), 8 . 15-8 .20 (2H,m) ; MS(ESI)m/z 

320.2 ([M'H]-, 100) . 

A mechanically- stirred solution of 4-(4- 
benzyloxyphenoxy)-! -nitrobenzene (5.6g, 17inmol) in absolute 
5 ethanol (50ral) was treated with concentrated hydrochloric 
acid (6tnl) . The solution was warmed to 55-60*C under a 
nitrogen cover. Iron powder (6.5g, llSmmol) was added in 
several portions. A mild exotherm (while still being 
heated) brought the reaction temperature to 68°C. After 
10 completing the iron addition the reaction temperature was 
brought to 70°C and maintained at that temperature for 1.5 
hours. The mixture was then cooled to room temperature and 
filtered through a pad of Celite®. The filter cake was 
washed with ethanol (100ml) and methylene chloride (50ml) , 
15 and the filtrate partitioned between methylene chloride and 
IM potassium carbonate. The green aqueous layer was 
extracted a second time with methylene chloride and then 
dried over anhydrous magnesium sulfate. Filtration and 
concentration in vacuo afforded crude product (5.4g), 
20 contaminated with unreacted starting material. Silica gel 
chromatography (Waters® LC2000 with 2 PrePak® columns, 
eluting with methylene chloride) provided the title compound 
(3.75g, 76%), as well as unreacted starting material (1.2g). 
NMR (400MHz) : 3.53(2H,br s) , 5.02(2H,s), 6. 62-6 .67 (2H,m) , 
25 6.79-6.84(2H,m) , 6 . 86-6 . 93 (4H,m) , 7 . 29-7 .44 (5H,m) ; 
MS(ESI)m/z 291.9( [M+H]+,100) . 
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Exattiple 338 
N- (4- (4-Benzyloxvphenoxy) phenyl) -N- (2,2,2- 
1-r-i f Tnoroethanesulfonvl) Pvrid-3-Yltnethylamine 




5 4- {4-Benzyloxyphenoxy) aniline (3.4g, 11.67mmol) was 

suspended in methanol (100ml) and treated with pyridine-3- 
carboxaldehyde (1.25g, 11.67mmol) in one portion via 
syringe.. This solution was heated to reflux for two hours, 
and then cooled to -5°G. Solid sodium borohydride (0.88g, 
10 23iranol) was added in one portion. A mild gas evolution 
ensued, and the reaction temperature rose to -a'C. The 
mixture was then stirred at room temperature for two hours, 
after which TLC analysis of an aliquot showed incomplete • 
reduction. An additional quantity of sodium borohydride was 
15 added (0.45g, 12mmol) was added and the mixture stirred 

another two hours. The solvent was removed in vacuo and the 
residue slurried in methlyene chloride. After filtration to 
remove insolubles and concentration in vacuo, the crude oil 
thereby obtained was purified via silica gel chromatography 
20 (Waters® LC2000 using two PrePak® columns, eluting with 99/1 
methylene chloride /methanol) . N-4- (4- 

Benzyloxyphenoxy)phenylpyrid-3-ylmethylamine was obtained as 
a white solid (3.6g, 81%). NMR(400MHz) : 4.33(2H,s), 
5.02(2H,s), 6.56-6.62(2H,m), 6 . 83-6 . 92 (6H,m) , 7.24- 
25 7.44(6H,m), 7 .70 (lH,ddd, J=7 . 8, -2 . 0, ~2 . 0) , 8.53(lH.dd, 

J=4.9,1.5), 8.63(lH,d,J=1.5); MS(ESI)m/z 382 . 9 ( [M+H] +, 100) . 
N-4-(4-Benzyloxyphenoxy)phenylpyrid-3-ylmethylamine 

(3.55g, 9.3mmol) was dissolved in 1, 2-dichloroethane (46ml) 
in a flame -dried, serum-capped round bottom flask under a 
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nitrogen cover. Anhydrous pyridine (24ml) was added via 
syringe, the solution cooled to -5*0, and 
trifluoroethanesulfonyl chloride was added neat, dropwise 
via syringe. After stirring thirty minutes at O'C the 
5 solution was stirred at room temperature for 18 hours. 

Potassium carbonate (6.0g) was added to the mixture and it 
was stirred another hour. The mixture was then filtered and 
the filtrate concentrated in vacuo to a dark oil. Silica 
gel chromatography (Waters® LC2000 using two PrePak® 
10 columns, eluting with 99/1 methylene chloride/methanol) . 

Product-containing fractions were combined and concentrated, 
and the resulting mixture chromatographed a second time 
using a 90/10 to 84/16 methylene chloride/ethyl acetate 
gradient. The title compound was obtained (4.36g, 89%) as 
15 an off-white solid. '^H NMR(400MHz) : 3.81(2H,q,J=9.3) , 

4.84(2H,S), 5.05(2H,S), 6 . 83-6 . 88 (2H,m) , 6.96(4H,s), 7.07- 
7..12(2H,m), 7.26(lH,dd,J=4.9,3.9), 7 . 30-7 . 46 (4H,m) , 
7.71{lH,ddd,J=7.8,2.0,2.0), 8 . 32 (IH, d, J=l . 9) , 8.52(lH.dd, 
J=4.9,1.4); MS(ESI)m/z 529 . 0 ( [M+H] +, 100) ; Anal. Calcd. for 
C27H23F3N2O4S C, 61.36; H,4.39; N,5.30. Found: C, 61.32; 
H,4.44; N,5.31. 



20 



Example 339 
N- ( 4 - ( 4 -Hvdroxvphenoxy) phenyl ) - N- ( 2 , 2 , 2 - 
25 trif luoroethanesulf onvl) Pvrid-3 -vlmethvlamine 




II-4 - (4 -Benzyloxyphenoxy ) phenyl -N- (2,2,2 
trifluoroethanesulfonyl ) pyr id- 3 -ylmethylamine ( 3 . Og , 
5.68mmol) was dissolved in absolute ethanol/ethyl acetate 
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(lOOml, 1/1) in a Parr® bottle. Raney nickel (approximately 
1-1.5 tsp.) was added and the mixture hydrogenated at 40psi 
on a shaker for twenty- two hours. After filtering to remove 
the catalyst, the filtrate was concentrated in vacuo to 
provide crude product as a white solid. Recrystallization 
from hot ethyl acetate/methanol (6/1) provided the title 
compound (1.9g, 76%). NMR(400MHz, DMSO-ds) : 
4.73(2H,q.J=10.3), 4.88(2H,s), 6 . 75-6 . 84 (4H,m) , 6.85- 
6.91(2H,m), 7.23-7.29(2H,m), 7 . 34 (IH, dd, J=7 . 8 , 4 . 9) , 
7.67(lH,m). 8.38(lH,d,J=2.0). 8 .45 (IH, dd, J=4 . 9, 1 . 5) , 
9.4(lH,s); MS(ESI)m/z 439 . K [M+H] +, 100) ; Anal. Calcd. for 
C.oH.,P3N.04s C,54.79; H,3.91; N,6.39. Found: C,54.72; 
H,3.85; N,6.32. 

Preparation 4 
3- (2-Methoxyphenvlsulf i nvl) aniline 

A solution of 3-fluoronitrobenzene (9.50g, 67.3mmol) 
and 2-methoxythiophenol (7.50g, 53.5mmol) in anhydrous DMF 
(40mL) under nitrogen was treated with anhydrous potassium 
carbonate (14g, lOlmmol) , and heated to 1150C for 18h. The 
solution was cooled, filtered (solid rinsed with methylene 
chloride) , and the filtrate concentrated exhaustively in 
vacuo under high vacuum to remove all DMF. T^e residue was 
taken up in water and extracted with ether (2X75mL) . The 
combined ether solution was dried (MgS04) , filtered, the 
filtrate concentrated in vacuo and the residue 
chromatographed on silica gel (eluted with 2:1 
hexane/methylene chloride) to afford 4. Dig (29%) of 2- 
methoxy-3'-nitrodiphenylsulfide as a viscous orange oil. 
0 NMR: 3.82(3H,S), 6 . 95-7 . 00 (2H,m) , 7 . 35-7 .45 (4H,m) , 7.95- 
8.00(2H,m) . 

2-Methoxy-3'-nitrodiphenylsulfide (332mg, 1.27mmol) was 
taken up in chloroform (1.5ml) and treated with 
trichloroacetone (250^1, 2.8mmol), followed immediately by 



wo 01/56990 



'pCT/USOl/00643 



-73- 



the addition of aqueous hydrogen peroxide (250^1 of 30%, 
2.4iranol) . The reaction was stirred at room temperature for 
twenty- four hours and then partitioned between methylene 
chloride and aqueous sodium bisulfite. The organic layer 

5 was washed once with brine, dried over magnesium sulfate, 
filtered and concentrated to an oil. Purification by radial 
silica gel chromatography (4mm Chromatotron® plate, eluting 
with 2/1 hexanes/ethyl acetate) afforded l-methoxy-2- (3- 
nitrophenylsulf inyDbenzene (272mg, 77%) as an oil which 

LO crystallized on standing. NMR(400MHz) : 3.89(3H,s) , 

6.90(lH,d,J=7.3), 7.18(lH,dt,J=7.8,1.0), 7 .41-7 .47 {lH,m) , 
7.63(lH,t, J=7.8), 7.89(lH,dd,J=7.8,1.4), 8 . 07-8 . 12 (lH,m) , 
8.22-8.28 (lH,m), 8.61(lH,m,); MS(ESI)m/z 276 . 8 ( [M-H] - , 70) ; 
Anal. Calcd. for CxsHxiNO.S C,56.31; H,4.00; N,5.05. Found: 

15 C,56.34; H,4.01; N,5.05. 

l-Methoxy-2- {3-nitrophenylsulfinyl) benzene (217mg, 
. •0.78mmol) was dissolved in ethyl alcohol (5.0ml) and water 
(1.75ml), to which was added iron powder (488mg, 8.7mmol) 
and ammonium chloride (77mg, l.4mmol) . This mixture was 
20 heated to reflux for four hours, cooled to room temperature 
and the supernatant decanted. The insoluble material was 
rinsed with methylene chloride, followed by aqueous IM 
potassium carbonate. All decanted solutions were combined 
and the organic layer separated. The aqueous layer was 
25 extracted again with methylene chloride, and the combined 
organics washed once with brine. After drying over 
magnesium sulfate and concentration in vacuo, the title 
compound was obtained as a white solid (145mg, 75%) . 
NMR(400MHz): 3.89(3H,s), 6 . 69-6 . 74 (lH,m) , 6 .86 (lH,d, J=8 .4) , 
7.03-7.09(2H,m) , 7 . 10-7 . 20 (2H,m) , 7 . 38 (IH, dt , J=8 . 3, 1 . 5) , 
7.86 (lH,dd,J=7.8,1.5) . 



30 
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Example 340 
N- (3- (2-Methoxyphenvlsulf invDphe nyl) -N- 
(ethanesulf onyl) pyrid-3 -vlmet hvlamine 




OCH3 



5 3- (1-Methoxyphenylsulfinyl) aniline (145mg, 0.59nimol) 

and pyridine-3-carboxaldehyde (63mg, 0.59nmiol) were reacted 
in anhydrous methanol (3.0ml), followed by treatment with 
sodium borohydride (44mg, 1.17mmol) as previously described 
(Intermediate 3) . Silica gel chromatography (2mm 

10 Chromatotron® plate, eluting with 20/1 ethyl 
acetate/hexanes) afforded N-(3-(2- 

methoxyphenylsulfinyl) phenyl) pyrid-3 -ylmethylamine (162mg, 
82%) as an oil. NMR(400MHz) : 3.77(3H,s), 4.35(2H,br s)', 
6.61(lH,m), 6.83(lH,d,J=8.0), 6.96(lH,br t) , 7.01- 
15 7.04 (lH,m), 7 . 11 (IH, dt , J=7 . 8 , 1 . 0) , 7 . 18 (IH, t , J=7 . 8) , 7.21- 
7.28(lH,br s), 7.35-7.41(lH,m) , 7.63(lH,br d) , 
7.82(2H,dd,J=7.8,1.5), 8 .40-8 . 80 (2H,br s) ; MS (ESI)m/z 

339.1([M+H]+,100) 

N- (3- (2 -Methoxyphenylsulfinyl) phenyl) pyrid-3 - 

20 ylmethylamine (159mg, 0.44nimol) was taken up in 1.2- 

dichloroethane (2.0ml) and anhydrous pyridine (1.0ml) and 
cooled under nitrogen to 0°C. Ethanesulfonyl chloride 
(103mg, O.BOmmol) is added dropwise via syringe and the 
reaction allowed to stir at 0°C for thirty minutes. The ice 

25 bath is removed and the mixture stirred 88 hours at room 
temperature, as a matter of convenience. Solid potassium 
carbonate was added, the reaction stirred an additional 
hour, and then filtered and concentrated to a dark oil. 
Radial silica gel chromatography (2mm Chromatotron® plate. 
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eluting with 20/1 methylene chloride /methanol) afforded the 
title compound (16mg, 8%). NiyiR(400MHz) : 1 . 39 (3H, t , J=7 . 3) , 
3.04(2H,q,J=7.3), 3.78(3H,s), 4.88(2H,s), 6 . 86 (lH,d, J=7 . 8) , 
7.11-7.21(2H,m) , 7.25-7.30(lH,m) , 7 . 35 {IH, t , J=7 . 8) , 
5 7.42 (lH,dt,J=7. 3,2,0) , 7 . 56-7 . 62 (2H, m) , 7.68(lH,m), 
7.81{lH,dd,J-7.3,1.5) , 8.31(lH,br s) , 8.46(lH,br s) ; 
MS(HRMS)m/z 431.1116 ([M+H]+ calcd for C21H23N2O4S 431-1099). 

Preparation 5 
4- (2 , 4-Dif luorophenoxy) aniline 
10 1- (2 , 4-Dif luorophenoxy) -4 -nitrobenzene 

A biphasic mixture of potassium carbonate (304 g, 2.20mol), . 
l-fluoro-4 -nitrobenzene (148mL, 1.40mol) and 2,4- 
difluorophenol (200g, 1.54mol) in N- dime thy Iformamide (1.0 
L) was heated at 90''C under nitrogen for 22 h, after which 
15 the mixture was cooled to room temperature. The mixture was 
poured into water (1.0 L) and was extracted with ethyl 
acetate (2 x 1.5 L) . The combined organic extracts were ■ 
washed with water (1 x 1.0 L), dried over MgS04, filtered 
and the solvent was removed under reduced pressure to afford 
20 the crude product as a yellow semi-solid. This residue was 
triturated with hexanes (500mL) and gravity filtered, 
washing with hexanes (2 x lOOmL) to provide l-(2,4- 
difluorophenoxy) -4 -nitrobenzene as off-white crystals (209 
g, 60%), mp 58-62°C. NMR(300 MHz, DMSO-dg) : 
25 7.15(2H,d, J=9.4) , 7 .27-7 .20 (lH,m) , 7 . 62-7 .48 (2H,m) , 
8.25(2H,d, J=^9.4) . 

A suspension of l- (2 , 4-dif luorophenoxy) -4-nitrobenzene 
(209g, 1.17mol) and 10% palladium-on-carbon (20g, 50% wet) 
in methanol (1.0 L) was shaken under an atmosphere of 
30 hydrogen (60psi) at room temperature for 5 h. The mixture 
was filtered through a plug of Celite® (150g) , washing with 
methanol (2 x 300mL) and the solvent was removed under 
reduced pressure to afford the crude product as a dark red 
oil. This residue was triturated with hexanes (500mL) and 
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filtered to provide the title compound as a gray solid {175 
g 95%) .^H NMROOO MHz, DMSO-dfi) : 6 . 55 (2H, d, J =8 . 8) , 
6'73(2H,d.J= 8.8), 7 . 02-6 . 95 (2H,m) , 7.40 (IH, t, J=11.4) . 

Example 341 
N- (4- (2 , 4-Dif luorop henoxv) phenyl) -N- (2 , 2 , 2- 
f 1 ^.y..r.....^ f onvl) pvri d-3 -ylmethylamine. 




4- (2 4-Dif luorophenoxy) aniline {2.21g, lO.Ommol) and 
10 pyridine-3-carboxaldehyde (1.12g, lO.Bmmol) were dissolved 
in anhydrous methanol (35ml) and the solution was heated at 
55«>C for three hours. The solution was cooled and 
concentrated in vacuo to a residual oil, which was 
maintained under a 90j«n Hg vacuum for twenty-four hours. N- 
15 (4-(2,4-Difluorophenoxy)phenyl)pyrid-3-ylmethyleneamine was 

obtained in quantitative yield. NMR(400MHz) : 6.83- 
6.90(lH,m), 6.93-7.00(3H,m), 7 . 05-7 . 13 (lH,m) , 7.21- 
7.27(2H,m), 7.40(lH,dd, J-8.1,4.9), 8 . 27 (lH,dd, J=8 . 1, 1 • 7) , 
8.50(1H,S). 8.69(lH,dd,J=4.9,1.7), 9 . 00 (IH, d, J=l . 7) ; 
20 MS(ESI)m/z 311.1([M.H].,100); Anal. Calcd. for C.eHxaFaN.O 
C,69.67; H,3.90; N,9.03. Found: C,69.28; H,3.99; N,8.91. 

N- (4- (2,4-Difluorophenoxy)phenyl)pyrid-3- 
ylmethyleneamine (205mg, 0.66mmol) was taken up in anhydrous 
methanol (3.0ml) and was treated, at room temperature, with 
25 solid sodium borohydride (50mg, 1.32mmol) in one portxon. 
There was an initial foaming and mild exotherm to 29 C, 
after which the mixture was stirred under arr^ient conditions 
for four hours. Aqueous IN sodium hydroxide was added and 
the mixture extracted four times with methylene chloride. 
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The combined organics were washed once with brine, dried 
over magnesium sulfate and the solvent removed in vacuo to 
provide N-4- (2. 4-dif luorophenoxy)phenylpyrid-3-ylmethylamxne 
(200mg, 97%) as a colorless oil which crystallized on 
5 standing. NMR(400MHz) : 4.34(2H.S), 6 . 56-6 . 62 (2H,m) , 6.73- 
6.80(lH,m), 6.82-6.87(2H,m), 6 . 87-6 . 94 (2H,m) , 
7.28(lH,dd,J=7.8,2.9), 7 .70 {lH,ddd, J=7 . 8 . 1 . 5 , 1 . 5) . 

N-4 - (2 , 4 -Dif luorophenoxy) phenylpyrid-3 -ylmethylamine 
(184mg. 0.59mmol) was stirred in anhydrous acetonitrile 
10 (2.0ml) under a nitrogen cover. The solution was treated, 
via syringe, with anhydrous triethylamine (99^1, 0.71mmol) 
and then cooled to -8°C. Trifluoroethanesulfonyl chloride 
(87^1, 0.71mmol) was added neat, dropwise via syringe, at 
such a rate that the reaction temperature did not exceed - 
15 30c. The mixture was stirred for two hours at -8-(-2)»C and 
then quenched with IM potassium carbonate (3.0ml) . The 
upper layer was separated" and the aqueous portion extracted 
three times with ethyl acetate. The combined organics were 
washed once with saturated sodium chloride, dried over 
20 magnesium sulfate and concentrated in vacuo to provide the 
crude product as a yellow solid. Radial silica gel 
chromatography (2mm Chromatotron® plate, eluting with l/l 
hexanes/ethyl acetate) provided the title compound (193mg, 
71%) as an off-white solid. NMR(400MHz) : 
25 3.81(2H,q,J=9.0), 4.85(2H,s), 6 . 83-6 . 92 (3H,m) , 6.92- 
6.99(lH,m), 7.06-7.16(3H,m), 7.24-7.3l(lH,m) , 
7.70(lH,ddd,J=9.5,l. 7,1.7), 8.33(lH,brs), 8.53(lH,br s) ; 
MS(ESI)m/z 4549.1([M+H]+,100); Anal. Calcd. for C.oHx.FsN.OsS 
C,52.40; H,3.30; N,6.11. Found: C,52.13; H,3.28,. N,5.99. 
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Preparation 6 
(4-Bromophe n Yl)pvridin -3-Ylmethvlamine 

A solution of 4-bromoaniline (Aldrich; 1.3 equiv.) in 
methanol (0.4 M) was treated with 3-pyridinecarboxaldehyde 
5 (Aldrich; 1.0 equiv.). The solution was heated to reflux 
for 2 hours. The reaction was cooled to O-C and treated 
slowly with sodium borohydride (3.4 equiv.) . After 1 hour 
the cooling bath was removed and stirring continued 
overnight. The reaction was concentrated in vacuo. The 
10 residue was partitioned between DCM and water. The aqueous 
phase was back-extracted once with DCM. The combined 
organics were washed with water and brine. The organic 
layer was concentrated to a white solid, which was purified 
via recrystallization from 1.2:4 ethyl acetate/hexanes to 
15 give the title compound. Anal Calcd for CizHnBrNz.O . IH^O: C, 
54.40; H, 4.26; N, 10.57. Found: C, .54.30; H, 4.12; N, 
10.44. MS found 262.84, 264.83 [M+H]+. 

Example 342 

20 N- (4- (2-Methoxyphenoxy) ph enyl) -N- (2 , 2 , 2- 

f luoroethanesulf onvl) pyrid- 3-Ylmethvlamine 

OCH3 




A solution of N-N- (4-bromophenyl)pyridin-3- 
ylmethylamine the (1.0 equiv.) in pyridine (0.9 M) was 
25 treated with the guaiacol (Aldrich) (3.0 (equiv.) and 

anhydrous potassium carbonate (1.5 equiv.) . The reaction was 
warmed to 90°C then treated with cupric oxide. The mixture 
was heated to reflux for 48 hours. The reaction was cooled 
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and diluted with ethyl acetate. The mixture was extracted 
with 10% aqueous ethyl enediamine (3-6 times), 0.1 M 
potassium carbonate, and brine. The organic layer was dried 
over sodium sulfate, filtered, and concentrated. The 
reaction mixture was purified via preparative HPLC eluting 
with 70:30 to 60:40 DCM/ethyl acetate to give N-(4-(2- 
methoxyphenoxy)phenyl)pyridin-3-ylmethylamine. NMR (400 
MHZ) 3.88 (3H, s) , 4.33 (2H, s) , 6.60 (2H, m) , 6.79-6.89 
(4H, m), 6.95-7.04 (2H, m) , 7.23-7.29 (IH, m) , 7.70 (IH, m) , 
8.53 (IH, m), 8.64 (IH, bs) . MS found 307.0 [M+H] + 

A solution of N-(4-(2-methoxyphenoxy)phenyl)pyridin-3- 
ylmethylamine (1.0 equiv.) in 2:1 DCE/Pyridine (0.15 M) was 
cooled to 0»C and treated with 2,2,2-trifluoroethanesulfonyl 
chloride (1.8 equiv.) . The mixture was allowed to warm to 
ambient temperature and stir overnight. The reaction was 
treated with anhydrous potassium carbonate, stirred for 40 
min, and filtered. The filtrate was purified via 
preparative HPLC eluting with 98:2 to 96:4 DCM/MeOH to give 
the title compound. Anal Calcd for C2iHi9P3Na04S : C, 55.75; H, 
4.23; N, 6.19. Found: C, 55.65; H, 4.27; N, 6.19. MS found 
4.53.0 [M+H] + 

Example 343 

N- (4- (3 -Benzyl oxyphenyl) -N- (2,2,2- 

trif luoroethanesulf onyl) Pvrid-3 -ylmethyl amine 




A solution of an 3-benzyloxyaniline (1.2 equiv.) in 
methanol (0.4 M) was treated with 3-pyridinecarboxaldehyde 
(1.0 equiv.) . The solution was heated to reflux for 2.5 
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hours. The reaction was cooled to 0°C and treated with 
sodium borohydride (2.5 equiv.) in 3 portions. The cooling 
bath was removed and stirring continued for 2 hours. The 
reaction was concentrated in vacuo. The residue was taken 
•5 up in DCM and filtered through celite. The filtrate was 
concentrated in vacuo and purified via preparative HPLC 
eluting with 85:15 to 70:30 DCM/ethyl acetate to give N- (4- 
(3-benzyloxyphenyl)pyridin-3-ylmethylamine. Anal Calcd for 
Ci^HxsN^O.O.lHaO: C, 78.11; H, 6.28; N, 9.59. Pound: C 
77.86; H, 6.21; N, 9.56. MS found 291.1 (M + H) + 

A solution of N-(4-(3-benzyloxyphenyl)pyridin-3- 
ylmethylamine (1.0 equiv.) in 2:1 DCE/Pyridine (0.15 M) was 
cooled to O'C and treated with 2,2.2-trifluoroethanesulfonyl 
chloride (1.8 equiv.) . The mixture was allowed to warm to 
15 ambient temperature and stir overnight. The reaction was 
treated with anhydrous potassium carbonate, stirred for 40 
min, and filtered. The filtrate was purified via 
preparative HPLC eluting with 70:30 to 60:40 DCM/ethyl 
acetate, evaporated, and then triturated with diethyl ether 
20 to give the title compound. Anal Calcd for C21H19F3N2O3S : C, 
57.79; H, 4.39; N. 6.42. Found: C, 57.60; H, 4.47; N, 6.41. 
^HNMR (400 MHz) 3.77 (2H, q, J=9.0 Hz) , 4.86 (2H, d) , 4.99 
(2H, d), 6.82 (2H, m) , 6.95 (IH, m) , 7.25 (2H, m) , 7.34-7.40 
(5H, m), 7.67 (IH, td, J=2.0, 8.0 Hz), 8.32 (IH, bs) , 8.50 
25 (IH, d, J=4.0 Hz). MS found 437.1 [M+H] + 
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Example 344 

N- (4- (3-HYdroxyphenoxy) phfi nyl) -N- (2 , 2 , 2- 
trif luoroethanesulf ony l) pyrid-S -ylmethylamine 

,0^ 



15 




5 To a mixture of 2 n-4- (3-benzyloxyphenoxy)phenyl-N- 

(2 , 2 , 2-trif luoroethanesulfonyl)pyrid-3-yltnethylamine in 
ethanol (0.1 M) in a well-purged par bottle was added 
Raney® Nickel. The catalyst was rinsed into the mixture 
with ethyl acetate. The reaction was placed under 37 psi of 
10 hydrogen gas for 5 hours. The contents were filtered 

through celite and concentrated in vacuo to give the title 
compound. Anal Calcd for C^HiaFsNzOsS.O.SHzO: C, 47.81; H, 
■ 3.90; N. 7.96. Found: C, 47.81; H, 3.80; N, 7.86. NMR 
(400 MHZ) 3.84 (2H, q, J=9.1 Hz), 4.88 (2H, s) , 6.68 (IH, 
m). 6.72-6.78 (2H, m) . 7.19 (IH, t, J=8.2 Hz), 7.34 (IH, dd, 
J=5.1, 7.9 Hz), 7.75 (IH, d, J=7.6 Hz), 8.30 (IH, s) , 8.46 
(IH, d, J=3.9 Hz) .MS found 347 [M+] + 



Example 345 
20 N- (4-t-Butvldimethylsilvloxy ) phenyl) -] 
(P.thanesulf onyl) pvrid-3 -ylmethylamine 




TO a mixture of 4-aminophenol (Aldrich; 1.0 equiv.) i 
benzene (1 M) was added 3-pyridenecarboxaldehyde (Aldrich; 
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1.0 equiv.) . The flask was fitted with a Dean-Stark trap 
and heated to reflux overnight. (A solid mass formed on the 
bottom of the flask, which was difficult to break up) . The 
reaction was cooled to ambient and concentrated in vacuo. 
5 The solid was taken up in methanol (0.2 M), cooled to O^C 
and treated with sodium borohydride (1.5 equiv.) in 4 
portions. The cooling bath was removed and stirring 
continued for 2 hours. A small amount of was added to 
quench unreacted hydride. The reaction was concentrated in 
10 vacuo. The residue was partitioned between ethyl acetate 
and water. The aqueous layer was back- extracted with ethyl 
. acetate. The combined organics were washed with brine, 
dried over sodium sulfate, filtered, and concentrated. The 
crude solid was recrystallized from hexanes/ethyl acetate to 
15 give N-(4-hydroxyphenyl)pyridin-3-ylmethylamine. NMR (400 
MHZ, DMSO d.) 4.16 (2H, s) , 6.41 (2H, m) , 6.48 (2H, m) , 
7.28 (IH, ddd, J=0.73, 4.8, 7.7 Hz), 7.7 (IH, td, J=2.2, 7.3 
HZ), 8.38 (IH, m), 8.39 (IH, s) , 8.52 (IH, d, J=1.5 Hz). 

Alternately, a solution of 4-aminophenol (1.0 equiy.) 
(Aldrich) in 2:1 methanol /ethanol was treated with 3- 
pyridinecarboxaldehyde (1.05 equiv.). The solution was 
allowed to stir for 1 hour. The reaction was cooled to 0°C 
and treated with sodium borohydride (4.2 equiv.) in 5 
portions. The cooling bath was removed and stirring 
25 continued for 20 hours. The reaction mixture was 

concentrated in vacuo. The residue was mixed with IM HCl, 
warmed, and partitioned between ethyl acetate and O.IM 
K2CO3. The pH of the aqueous phase was adjusted to pH=7 
(using IM HCl and IM K2CO3) and the product extracted 4-6 
times with ethyl acetate. The organic phases were combined, 
washed with brine, dried over anhydrous MgSO^, and 
concentrated to afford N- (4-hydroxyphenyl)pyridin-3- 
ylmethylamine . ^H NMR(400 MHz, DMSO-ds) : d 4.18 (2H, s) , 



20 



30 
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5.65(1H, s), 6.41-6.53(4H, m) , 7 . 29-7 . 32 (IH, m) , 7.70- 
7.72(1H, m) , 8.39-8.40(2H, m) , 8 . 53-8 . 54 (IH, m) . 
MS Pound 201.2 [M+H]*. 

A solution of N- (4-hydroxyphenyl)pyridin-3- 
; ylmethyl amine (1.0 equiv.) in THF (0.1 M) was cooled to 0°C 
and treated with imidazole (1.0 equiv.) and t- 
butyldimethylsilyl chloride (1.1 equiv.). The reaction was 
warmed to ambient temperature and stirred overnight. The 
THF was removed in vacuo. The residue was dissolved in 
) ethyl acetate and washed with 0.1 N HCl, saturated aqueous 
NaHCOs, water, and brine. The residue was purified via 
preparative HPLC eluting with 80:20 to 68:32 DCM/ethyl 
acetate to give N- (4- (t-butyldimethylsilyloxy) phenyl) 
pyridin-3-ylmethylamine. Anal Calcd for Ci8H2GN20Si: C, 
5 68.74; H, 8.33; N, 8.91. Found: C, 68.62; H, 8.28; Kf, 8.74. 

■ NMR (400 MHz) 0.15 (6H, s) , 0.96 (9H, s) , 3.77 (IH, bs) , 
4.30 (2H, s), 6.53 (2H, m) , 6.70 (2H, m) , 7.26 (IH, m) , 7.70 
(IH, td, J=1.9, 7.7 Hz), 8.53. (IH, dd, J=1.4, 4.6 Hz), 8.62 
(IH, d, J=1.6 Hz). MS found 315.2 [M+H] + 

0 Following the procedure of Example 342 using N- (4- (t- 

butyldimethylsilyloxy) phenyl) pyridin- 3 -ylmethylamine and 
ethanesulfonyl chloride (Aldrich) and purifying via 
preparative HPLC eluting with 90:10 to 82:18 DCM/ethyl 

■ acetate gave the title compound. Anal Calcd for 

5 CzoHsONaOaSSi : C, 59.08; H, 7.43; N, 6.89. Found: C, 58.87; 
H, 7.11; N, 6.85. MS found 407.2 [M+H] + 
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Example 346 

M- (4-Hvdroxyph ^n yl) -N- (ethan e ^nl fonyDpyrid-^-ylmethYlamine 



10 




OH 



A mixture of n- { (4-t-butyldimethylsilyloxy) phenyl) -N- 
(ethanesulfonyl)pyrid-3-ylmethylamine 4-aminophenol was 
added THF (0.5 M) , water (0.5 M) , and acetic acid (0.16 M) 
was heated to reflux for 3 days. The reaction was cooled to 
ambient temperature and concentrated in vacuo. The 
resultant solid was recrystallized from ethyl acetate to 
give the title compound. Anal Calcd for CX4H16N2O3S: C 57.52, 
H, 5.52; N, 9.58. Found: C, 57.25; H, 5.50; N, 9.48. MS 
found 293.1 .[M+H3 + 



15 



20 



Example 347 

M-M-j^itvldimethvlsilv1 "T^ r'-Y^ ^ -m- . 2 . 2-trif luoro 
^^>,.r,»«,n f onyl) pvrid-3-ylmethylamine 



TT s 




Following the procedure of Example 342 using N- (4- (t- 
butyldimethylsilyloxy)phenyl)pyridin-3-ylmethylamine and 

2 2 2-trifluoroethanesulfonyl chloride (Aldrich) and 
purifying via preparative HPLC eluting with 92:8 to 86:14 
DCM/ethyl acetate gave, the title compound. Anal Calcd for 
C.oH.F3N.03SSi: C 52.15; H, 5.91; N, 6.08. Found: C, 52 10; 
H, 5.80; N, 6.01. NMR (400 MHz) 0.18 (6H, s) , 0.96 (9H, 



wo 01/56990 



PCT/USOl/00643 



-85- 

B), 3.80 (2H, q, J=9.2 Hz), 4.83, (2H, s) , 6.77 (2H, m) , 
7.04 (2H, in), 7.24 (IH, dd, J=4.5, 7.4 Hz), 7.66 (IH, td, 
J=1.8, 8.0 Hz), 8.33 (IH, d, J=1.8 Hz), 8.51 (IH, dd, J=1.5, 
4.8 Hz). MS found 461.1 [M+H]+ 



10 



15 



20 



Example 348 

N- (4-Hvdroxyphenvl) -N- (2 . 2 , 2-trif luoroethan esulf onyl) pyrid- 
3-vlmethvlamine 

,0H 




To N- (4-t-butyldimethylsilyloxy) phenyl -N- (2,2,2- 
trifluoro ethanesulfonyl)pyrid-3-ylmethylamine was added THF 
(0.5 M), water (0.5 M) , and acetic acid (0.16 M) . The 
solution was heated to reflux for 3 days. The reaction was 
cooled to ambient temperature and concentrated in vacuo. 
The resultant solid was recryst alii zed from ethyl acetate to 
give the title compound, NMR (400 MHz) 3.82 (2H, q, 
J=8.8 HZ), 4.84 (2H, s) , 6.73 (2H, m) , 6.99 (2H, m) , 7.43 

(IH, dd, J=5.4, 7.3 HZ), 7.91 (IH, m) , 8.22 (IH, bs) 

(IH, m) . 

Example 349 
N- ( 4 - ( Phenoxy ) phenyl ) -N- (2,2,2- 
tri f luoroethanesulf onvl ) pyr id- 3 -ylmethylamine- 

,0, 



8.52 
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using the n-ethod of Ecar-ple 343 using 4-phenoxyaniline 
(^arich, ^ 3-pyridinecarbo.aldehy.e (Mdrich, and 
purifying via preparative HPLC eluting ».th 9S = 5 to 60.40 
^/ethyl acetate gave N- (,-phenoxyphany)pyxxd.n-3- 

,.,1 (IH, n,), S.54 (IH, dd, J=1.B, 4.8 HZ), S.64 (IH, d. 

" ^=^-\rLr:i:ro: .ing ..-p^eno.- 

Separative HPLC alnting with 90:10 to 70=30 DCM/ethyl 
. TtrU the titie — . Ca.=d .or C H .3^0.S = 

C, 56.87,- H, 4.06. «, 6.63. Found: C, 56.76, H, 4.09, N, 
6.69. MS found 423.1 (M+H1 + 

Example 350 

,0 H,(t(S!eno5Z)£5ie2i^^ 
.^^^^ Yr^d-3-vlroe l■.hvlamine 




25 



A solution o£ H- (4- (phenoxy) phenyl) -N- (2,2,2- 
trlfluoroethanesulfonyl) -l-oxypyrid-3-yl^thyla^e 1.0 

e!^iv Lancaster, . The resulting mxture was starred at 

a* In ten^erature for 3 hours. The reaction was dUuted 

Ih BCM, washed with saturated a^eous »aHC03. an hr.ne. 

• 1.,,^^ was dried over sodium sulfate, filterea. 
The organic layer was ariea «v 
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. The residue was purified via preparative 

and concentrated. The resa. compound. 
HPLC eluting with 96:4 DCM/MeOH to gxve the txtle con^ 




10 



15 



solution of N.(4-hydroxyphenoxyphenyl)pyridin-3- 

. N 4r, nwp (0 15 M) was treated witn 
ylmethylamine (1.0 equiv.) m DMF (0.15 
^ . fin% dispersion m oii; . 

^"T" tx^e.,: .ea. oU was 

dried over NaaSOA, riitej.e<.», .4.v, ^n.30 to 

purified via radial chromatography elut.ng w.th 70.30 
50 = 50 DCM/ethyl acetate to give K-(4-(2- 
.„ ,3nop.en«.,phenyl)pyridin-3-yl^t.yla..ne ^J^C X= 

rrrr,rr;.>Hr;:;r-^." ...... 

74.86; H, . -r q -a 6.94 

4.38 (2H, s), 6.64 (2H, .) , 6.77 (IH, d, M^3H.), 6. 

U„.»,.7.04 UK, t, .=7 3 !• V ^'3„ ,, (IH, 

H3), 7.41 (IH, ™), 7.61 (IH, dd, J-l.B, " 
a, a.7.8Hz), 8.55 (IH, d, a.3.4H.I, 8.65 UH. d, 
Hz). MS found 302.1 [M+Hlt 



25 



via 
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Using the method of Example 342 using N-(4-(2- 
cyanophenoKy)phenyl)pyridin.3-ylmethylamine and 2,2 2- 
tlifluoroethanesulfonyl chloride (Aldrich) and pur.fy ng 
Uarative HPLC eluting with 90:10 to - = f ^^^^ 

S Ltate gave the title confound. W Calcd fo. C.H P^^^^^^^ 

no ti -3 fi7- N 9.32. Fovind: C, 55.7/, n, 
.O.2H2O: C, 55.92; H, 3.67, N, y.J 

3.51; N, 9.18. MS foxind 447.8 [M+H] + 

Rxant ple 352 

y lmeth ylamine 




using the method of Example 342 using N-(4-(2- 
cyanophenoxy)phenyl)pyridin-3-ylmethylamine and 

15 ethanesulfonyl chloride (Aldrich) and P-^^^^^^^^ 
preparative HPLC eluting with 98:2 to 96:4 DCM/MeOH. 
Jl Calcd for .0.2H.O: C, 63.52; H, 4 92; N, ^ 

".58. Pound:C, 63.51; H. 4.79; N, 10.55. MS found 394.0 

[M+Hl + 
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Example 353 

p ^^.v^^^>,.r,nvv^x.henvl)-N-(ethYlsulfonYl)EXrid,3^ 
ylmethylamine 




OCH3 



5 A solution of 3-bromoaniline (Aldrich; 1.3 equiv.) in 

methanol (0.4 M) was treated with s-pyridinecarboxaldehyde 
(Aldrich; 1.0 equiv.) . The solution was heated to reflux ■ 
for 2 hours. The reaction was cooled to QOC and treated 
slowly with sodium borohydride (3.4 equiv.) . After 1 hour 

0 the cooling bath was removed and stirring continued 

overnight. The reaction was concentrated in vacuo. The 
residue was partitioned between DCM and water. The aqueous 
phase was back- extracted once with DCM. The combined 
organics were washed with water and brine. The organic^ 

,5 layer was concentrated to a white solid, which was purxfxed 
via column chromatography eluting with 90:10 DCM/ethyl 
acetate to give n- (3-bromophenyl)pyridin-3-ylmethylamxne. 
Anal Calcd for C.^HxxBrN^: C, 54.77; H, 4.21; N, 10.64. 
pound: C, 54.67; H. 4.19; N, 10.57. MS found 262.99, 264.99 

20 IM+H] + 

using the method of Example 342 using N-(3- 
bromophenyl)pyridin.3-ylmethylamine and guaiacol (Aldrich) 
and purifying via preparative HPLC eluting with 1:1 
DCM/ethyl acetate gave N- (3- (2-Methoxyphenoxy)phenyl) pyrid- 
25 3-ylmethylamine. Anal Calcd for C^H.sN.O^.0 .5H.0: C 72.36; 
H, 6.07; N, 8.88. Pound: C 72.43; H, 5.80; N, 8.96. MS 

found 307.2 [M+H]+ 

using the method of Example 342 using N- (3- (2-methoxy- 
phenoxy)phenyl)pyridin-3-ylmethylamine and ethanesulfonyl 
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chloride (Aldrich) and purifying via preparative HPLC 
eluting with 98:2 to 96:4 DCM/MeOH gave the title compound. 
Anal Calcd for C21H22N2O4S: C, 63.30; H, 5.56; N, 7.03. 
Found: C, 63.16; H, 5.51; N, 6.64. MS found 398.9 [M+H] + 

Example 354 

N- (3- (2-phenvlphenoxy) phenyl) -N- (et hylsulfonyPpyrid-S- 
ylmethylamine 



20 




10 using the procedure of Example 342 using N- (3- 

bromophenyl)pyridin-3-ylmethylamine and 2-phenylphenol 
(Aldrich) and purifying via preparative HPLC eluting with 
90:10 to 80:20 DCM/ethyl acetate gave N-(3-(2- 
phenylphenoxy)phenyl)pyrid-3-ylmethylamine. Anal Calcd for 
15 C24H20N2O.O.2H2O: C, 80.96; H, 5.78; N, 7.87. Found: C, 
81.07; H, 5.73; N, 7.63. MS found 353.1 [M+H] + 

Using the procedure of Example 342 using N- (3- (2- 
phenylphenoxy) phenyl) pyrid-3 -ylmethylamine and 
ethanesulfonyl chloride (Aldrich) and purifying via 
preparative HPLC eluting with 99:1 to 97:3 DCM/MeOH gave the 
title compound. Anal Calcd for C26H24N2O3S: C, 70.25; H, 5.44; 
N, 6.30. Found: C, 70.13; H, 5.39; N, 6.26. MS found 445.1 
[M+H] + 
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Example 355 

M- M-^romooheny] ^ r^f-hanesulforyl )pyrid-3-YlmethYlamine 

^Br 



10 




using the procedure of Example 343 using N- (4- 
bromophenyl)pyridin-3-ylmethylamine and ethanesulfonyl 
chloride (Aldrich) and purifying yia preparative HPLC 
eluting with 90:10 to 70:30 DCM/ethyl acetate gave the title 
compound. Anal Calcd for C..HxsBrN.O.S : C, 47.33; H, 4.26; N. 
7.88. Found: C, 47.24; H, 4.23; N, 7.79. MS found 354.0, 
355.9 FD. 

Example 356 

p _ /o-..inor-nr>h^noxy)phen Yi ^ -N- (ethanesnlfonYl)PYrid-3- 



ylmethylamine 




15 



20 



Using the method of Example 342 using N-(4- 
bromophenyl)pyridin-3-ylmethylamine and 2-f luorophenol 
(Aldrich) and purifying via preparative HPLC eluting with 
90-10 to 80:20 DCM/ethyl acetate gave N- (4- (2- 
fluorophenoxy)phenyl)pyrid-3-ylmethylamine. Anal Calcd for 
CxeHxsFNaO: C, 73.45; H, 5.14; N, 9.52. Found: C, 73.36; H, 
5.22; N, 9.35. MS found 295.1 [M+H] + 
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Using the method of Example 342 using N-(4-(2- 
f luorophenoxy ) phenyl ) pyrid- 3 -ylmethylamine and 
ethanesulfonyl chloride (Aldrich) and purifying via 
preparative HPLC eluting with 99:1 to 97:3 DCM/MeOH gave the 
title compound. Anal Calcd for C^oHx^FN^OaS.0 .2H.0: C, 61.59; 
H, 5.01; N, 7.18. Found: C, 61.65; H, 4.85; N, 7.14. MS 
fo\ind 387.1 [M+H1 + 

By the method of Example 356 the following compounds 
were prepared and purified by preparative HPLC: 




No. 

.357 


Ri- 
H 


Rc 
3-fluoro 


Data 

Anal Calcd for Ci8Hi5FN2O'0.4H2O: C, 71.70; 
H, 5.28; N, 9.29. Found: C, 71.87; H, 5.04; N, 
9.47. MS found 295.1 rM+H]+ 


358 


SO2CH2CH3 


3-fluoro 


Anal Calcd for C20H19FN2O3S: C, 62.1b; ti, 
4.96; N, 7.25. Found: C, 61.91; H, 4.95; N, 
7.24! MS found 387. 1 rM+Hl+ 


359 


H 


4-fluoro 


Anal Calcd for CisHisFNzO: C, 73.45; a, 
5.14; N, 9.52. Found: C, 73.23; H, 5.10; N, 
9.32! MS found 295.1 m+^+ 


360 


SO2CH2CH3 


4-fluoro 


Anal Calcd for C20H19FN2O3S: C, 62.16; H, 
4 96- N, 7.25. Found: C, 62.18; H, 4.98; N, 
7.15. MS found 387.2 rM+HT+ 
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Example 361 

N- (4- (2,4-Di£luorophenoxy)phenyl) -N- (ethanesulfonYl)pyrid-3- 
ylmethylamine 




Using the method of Example 342 using N- (4- 
Bromophenyl) -N- (ethanesulfonyDpyrid-S-ylmethylamine and 
2,4-difluorophenol and purifying via reverse phase 
chromatography affording the HCl salt. Anal Calcd for 
C20HX8F2N2O3S.I.2HCI: C, 53.60; H, 4.32; N, 6.25. Found: C, 
53.55; H, 4.18; N, 6.23. MS found 405.1 [M+H] + 

By the method of Example 342 the following compounds 
were' prepared and purified via reverse phase chromatography 
affording the HCl salt, except where noted: 

-Rc 




No. 

362 


Rc 
2-tri£luoro 
methoxy 


Data 

Anal Calcd for C2iHi9F3N204S*1.2HCl: C, 50.83; H, 4.10; 
N, 5.65. Found: C, 50.66; H. 3.79; N, 5.62. MS found 
453.0 [M+H]+ 


363 


4-trifluoro 
methoxy 


Anal Calcd for C21H19F3N2O4S: C, 55.75; ±1, JN, o.l9. 
Found: C, 55.60; H, 4.26; N, 6.16. MS found 453.1 [M+H]+ 
(analysis on firee-base) ^ — 


364 


4-fluoro-2- 
methyl 


■ Anal Calcd for C2iH2,FN203S: C, 62.98; H, 5.28; N, 7.00. 
Found: C, 62.76; H, 5.28; N, 6.95. MS found 401.1 [M+H]+ 
(analysis on free-base) . - 


365 


2,4-dimethyl 


Anal Calcd for C22H24N203S'H20«H(Jl: u, 35.Di>; H, o.Oi; 
N, 6.21. Found: C. 58.34; H, 5.67; N. 6.23. MS found 
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397.0 [M+H]+ 


366 


4-methyl 


Anal Calcd for C2iH22N2O3S'0.5H2O: C, 64.43; H, 5.92; N, 
7.16. Found: C, 64.19; H, 5.52; jn, 7.0J. ilKMb caicuiatea 
383.1429 [M+H1+ Found 383.1428 (analysis on j5:ee-base) 


367 


4-isopropyl 


Anal Calcd for C23H26N2O3S'0.1H2O: C, 67.00; H, 6.40; N, 
6.79. Found: C, 66.87; H, 6.27; N, 6.78. MS found 411.1 
fM+H]+ (analysis on free-base) 


368 


4-t-butyl 


Anal Calcd for C24H28N2O3S: C, 67.90; H, 6.65; N, 6.60. 
Found: C, 68.02; H, 6.63; N, 6.57. MS found 425.1 [M+H]+ 
(analysis on jfree-base) 


369 


2-methyl 


Anal Calcd for C2iH22N2O3S»0.3H2O: C, 65.03; H, 5.87; N, 
7.22. Found: C, 64.94; H, 5.73; N, 7.14. MS found 383.1 
rM+H]+ (analysis on free-base) 


370 


2-C(0)NH2 


Anal Calcd for C21H21N3O4S: C, 61.30; H, 5.14; N, 10.21. 
Found: C, 61.16; H, 4.89; N, 9.95. MS found 412.1 [M+H]+ 
(analysis on free-base) 


372 


2-S(0)CH3 


Anal Calcd for C2iH22N2O4S2*0.5H2O: C, 57.38; H, 5.27, 
N, 6.37. Found: C, 57.31; H, 5.32; N, 5.98. MS found 
431.1 [M+H]+ (purified by radial chromatography eluting 
with 60:40 to 90:10 THF/hexanes) 


373 


4-t-butyl-2- 
fluoro 


Anal Calcd for C24H27FN2O3S«0.2H2O: C, 64.61; H, 6.19; 
N, 6.28. Found: C, 64.28; H, 5.83; N, 6.19. MS found 
443.3 [M+H]+ (purified via radial chromatogr^hy eluting 
with 50:50 to 70:30 THF/hexanes) 


374 


4-fluoro-2-n- 
propyl 


NMR (400 MHz) 0.89 (3H, t, J=7.3 Hz), 1.44 (3H, t, 
J=7.3 Hz), 1.56 (2H, sextet, J=7.8 Hz), 2.48 (2H, t, J=7.8 
Hz), 3.10 (2H, q, J=7.3 Hz), 4.85 (2H, s), 6.78 (2H, m), 6.85 
(2H, m), 6.94 (IH, m), 7.13 (2H, m), 7.32 (IH, bs), 7.79 
(IH, d, J=7.8 Hz), 8.4 (IH. bs), 8.55 (IH, bs). HRMS 
calculated 429.1648 [M+H]+ Found 429.1656 (analysis of 
free-base) 


375 


4-C(0)OCH3 


'H NMR (400 MHz, DMSO-de) 1.28 (3H, t, J=7.3 Hz), 
3.26 (2H, q, J=7.3 Hz), 3.80 (3H, s), 4.96 (2H, s), 7.00-7.05 
(4H, m), 7.40 (2H, m), 7.56 (IH, bs), 7.86 (IH, d, J=7.8 
Hz), 7.93 (2H, m), 2 protons alpha to the pyridyl N 
broadened into the baseline. HRMS calculated 427.1328 
fM+H]+ Found 427.1338 


376 


4-CH2C(0)]SlH2 


Anal Calcd for C22H23N3O4S: C, 53.40; H, 5.07; N, 8.49. 
Found: C, 53.50; H, 4.90; N, 8.46. MS found 426.0 [M+H]+ 
(analysis on nee-oase/ 


377 


3-t-butyl 


Anal Calcd for C24H28N2O3S: C, 67.90; H, 6.65; N, 6.60. 
Found: C, 68.02; H, 6.34; N, 6.49. MS found 425.1 [M+H]+ 
purified by radial chromatography eluting with 50:50 
hexanes/THF) 


378 


2-niethoxy 


Anal Calcd for C21H22N2O4S: C, 63.30; H, 5.56; N, 7.03. 
Found: C. 63.25; H, 5.59; N, 7.02. MS found 399.1 [M+H]+ 
(purified via radial chromatography eluting with 50:50 
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hexanes/THF) 


379 


3-methyi 


Anal Calcd for C21H22N2O3S: C, 65.95; H, 5.80; N, 7.32. 
Found: C, 65.55; H. 5.64; N, 7.21. MS found 383.1 [M+H]+ 
(analysis on free-base) 


380 


2-chloro 


Anal Calcd for C20H19CIN2O3S: C, 59.62; H, 4.75; N, 6.95. 
Found: C, 59.63; H, 4.61; N, 6.88. MS found 403.1 [M+H]+ 
(purified via radial chromatography eluting with 60:40 to 
50:50 hexanes/THF) 


381 


4-C(0)HN2 


Anal Calcd for C2iH2iN304S»l.lHCMH20: C, 53.71; H, 
5.17; N, 8.95. Found: C, 53.65; H, 4.79; N, 8.39. MS found 

412.1 [M+H]+ 


382 


2-mettiyl 


Anal Calcd for C2iH22N2O3S*0.3H2O: C, 65.03; H, 5.87; N, 
7.22. Found: C, 64.94; H, 5.73; N, 7.14. 

MS found 383.1 rM+H]+. (isolated as the fiee-base) 


383 


4-S(0)2CH3 


Anal Calcd for C21H22N2O5S2: C, 56.48; H, 4.96; N, f3.ll. 
Found: C, 56.33; H, 5.03; N, 6.20. MS found 447.1 [M+H]+ 
(purified via radial chromatogrq)hy eluting with 50:50 to 
70:30 THF/hexanes) 


384 


2-(prop-2-yl) 


Anal Calcd for C23H26N2O3S: C, 67.29; H, 6.38; N, 6.82. 
Found: C, 66.91; H, 6.30; N, 6.68. 
MS found 411.2 [M+H]+ (purified via normal phase radial 
chromatography eluting with 1:1 THF/hexanes) 


385 


2-ethyl 


Anal C/aicQ tor U22^24jN2v-'3^>« ^> 00.0% n, o.iu, in, /.v/. 
Found: C, 66,49; H, 6.02; N, 6.87,MS found 397.2 [M+H]+ 
(purified via flash chromatography eluting with 1:1 ethyl 
acetate/hexanes to 100% ethyl acetate) 


386 


4-S(0)2NH2 


Anal Calcd for C20H21N3O5S2: C, 53.68; H, 4.73; N, 9,39. 
Found: C, 53.29; H, 4.70; N, 9.29.MS found 448.1 [M+H]+ 
(purified via normal phase radial chromatography eluting 
with 5%(methanol/7M ammonia)/dichloromethane) 



Example 387 

N- (4- (2,4-Difluorophenoxy)phenyl) -N- (ethanesulfonyl) -1- 
pyr id- 3 -ylethylamine 



F 
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A solution of N- (4- (2, 4-difluorophenoxy) phenyl) amine 
(1.0 equiv.) in dichloromethane (0.2 M) was cooled to O^C 
and treated with 3-acetylpyridine (Aldrich; 1.4 equiv.), 
acetic acid (5.0 equiv.), and sodium triacetoxyborohydride 
5 (2.5 equiv.) . The reaction was allowed to warm to ambient 
temperature and stirred an additional 22 hours. The 
reaction was cautiously quenched with saturated aqueous 
NaHCOs then adjusted to pH=10 with 1 N NaOH. The mixture 
was stirred for 4 hours then the layers were separated. The 
10 aqueous layer was extracted twice with DCM. The combined 
organics were washed with brine, dried over sodium sulfate, 
filtered, and concentrated. The crude material was purified 
via radial chromatography e luting with 50:50 to 60:40 ethyl 
acetate/hexanes to give N- (4- (2 , 4-difluorophenoxy) phenyl) -1- 
15 pyrid-3-ylethylamine. NMR (400 MHz) 1.54 (3H, d, J=6.7 
Hz), 3.96 (IH, be), 4.48 (IH, q, J=6.7 Hz) , 6.44 (2H, m)., 
6.76 (2H, m), 6.83-6.93 (2H, m) , 7.24 (IH, m) , 7.44 (IH, m) , 
.7.68 (IH, td, J=1.8, 7.9 Hz), 8.50 (IH, d, J=3.8Hz), 8.64 
(IH, bs) . HRMS calcd 327.1309. Fotond 327.1308. 
20 Using the method of Example 342 using N-(4-(2,4- 

difluorophenoxy)phenyl) -l-pyrid-3-ylethylamine and 2,2,2- 
trifluoroethanesulfonyl chloride and pxirifying via radial 
chromatography eluting with 95:5 to 85:15 CHC13/ethyl 
acetate gave the title compound. Anal Calcd for 
25 C2xHi7F5N2O3S.0.2H2O: C, 52.98; H, 3.68; N, 5.89. Found: C, 
52.88; H, 3.73; N, 5.67. MS found 473.1 [M+H] + 
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Example 388 

N- ( (3 -Benzyl oxyphenoxy) phenyl) -N- (ethanesulfonyl)pyrid-3- 
ylmethyl amine 




5 Using the method of Example 342 using (3-ben2yloxy- 

phenyl )pyridin- 3 -ylmethylamine and ethanesulfonyl chloride 
and purifying via preparative HPLC eluting with 90:10 to 
75:25 DCM/ethyl acetate gave, after trituration with diethyl 
ether, the title compound. Anal Calcd for C21H22N2O3S: C, 
10 • 65.95; H, 5.80; N, 7,32. Found: C, 65.85; H, 5.75; N, 7.38. 
MS found 383.1 [M+H] + 



Preparation 7 
2 - (3 -Hydroxy- 3 - methyl) butyl -4 -fluorophenol 

15 A solution of 6- fluoro-2, 2 -dimethyl -chroman-4-one (EP 

193493; 1 equiv. ) in ethanol (0.24 M) was treated with 
copper chromite (0.6 equiv.) . The reaction was heated to 
200°C for 6 hours at 3000 psi of hydrogen gas. The reaction 
was filtered and concentrated to a solid. The crude 

20 material was recrystallized form hot hexanes to give the 
title compound. MS found 198 [M+H] + 
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Example 389 

N- (3- (Bromophenyl) -N- (ethylsulf onyl) pyrid-3-vlmethylamine 




Using the method of Example 342 using (3- 
bromophenyl ) pyridin- 3 - y Ime thy 1 amine and e thane sul fonyl 
chloride and purifying via preparative HPLC eluting with 
90:10 to 70:30 DCM/ethyl acetate gave the title compound. 
Anal Calcd for Ci4Hi5BrN202S : C, 47.33; H, 4.26; N, 7.88. 
Found: C, 47.07; H, 4.05; N, 7.67. MS found 354.9, 356.9 
[M+H] + . 

By the method of Example 342 using N- (3- (bromophenyl) - 
N- (ethylsulfonyl)pyrid-3-ylmethylamine the following 
compounds were prepared and purified via reverse phase 
chromatography and isolated as the free -base, except where 
noted: 




No. 


Rc 


Data 


390 


2-flnoro 


Anal Calcd for C20H19FN2O3S: C, 62.16; H, 4.96; N, 7.25. 
Found: C. 61.85; H, 4.92; N, 7.02. MS found 387.1 rM+H]+ 


391 


3-fluoro 


Anal Calcd for C20H19FN2O3S: C, 62.16; H, 4.96; N, 7.25. 
Found: C, 61.84; H, 5.00; N, 7.13. MS found 387.1 [M+H]+ 


392 


4-fluoro 


Anal Calcd for C20H19FN2O3S: C, 62.16; H, 4.96; N, 7.25. 
Found: C, 62.02; H, 4.70; N, 7.23. MS found 387.1 [M+H]+ 


393 


2, 4-difluoro 


Anal Calcd for C20H17F3N2O3S: C, 56.87; H, 4.06; N, 6.63. 
Found: C, 56.93; H, 4.00; N, 6.43. MS found 423.0 [M+H]+ 


394 


2-e11ioxy 


Anal Calcd for C22H24N2O4S: C, 64.06; H, 5.86; N, 6.79. 
Found: C. 64.10; H 5.61; N, 6.75. MS found 413.0 [M+H]+ 
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395 


2-phenyl 


Anal Calcd for C26H24N2O3S: C, 70.25; H, 5.44; N, 6.30. 
Found: C, 70.43; H, 5.33; JN, o.io. mj) iouqq 4^3.1 tM-rnj-r 


396 


4-tri£luoro 

methoxy 


Anal Calcd for C21H19F3N2O4S: C, 55.75; H, 4.23; N, 6.19. 
Found: C, 55.46; H, 4.20; N, 6.10. MS found 453.0 rM+H]+ 


397 


4-methyl 


'H NMR (400 MHz) 1.42 (3H, t, J=7.3 Hz), 2.34 (3H, s), 
3.10 (2H, q, J=7.3 Hz), 4.85 (2H, s), 6.83 (4H, m), 6.95 
(IH, m), 7.13 (2H, m), 7.23 (2H, m), 7.70 (IH, d, J-7.8 
Hz), 8.37 (IH, bs), 8.51 (IH, bs). HRMS calculated 
383.1429 [M+H1+ Found 383.1426. 


398 


2-methyl-4- 
fluoro 


'H NMR (400 MHz) 1.42 (3H, t, J=7.3 Hz), 2.09 (3H, s), 
3.11 (2H, q, J=7.3 Hz), 4.84 (2H, s), 6.68-6.95 (6H, m), 
7.22 (2H, m), 7.69 (IH, d, J=7.8 Hz), 8.33 (IH, bs), 8.51 
(IH, bs). HRMS calculated 401.1335 [M+H]+ Found 
401.1327. 


399 


2-trifluoro 
methoxy 


Anal Calcd for C2iHi9F3N204S>: C, 55. /5, H, 4.zj, in, o.iy. 
Found: C. 55.60; H, 4.12; N, 6.05. MS found 453.1 [M+H]+ 


400 


4-CH2C(0)NH2 


Anal Calcd for C22H23N3O4S-0.5H2O: C, 60.81; H, 5.27; N, 
9.67. Found: C, 60.69; H, 5.27; N, 9.48. MS found 426.1 
rM+H]+ 


401 


4-C(0)NH2 


Anal Calcd for C2iH2iN304S'2.1HCl •I.IH2O: C, 49.66; H, 
5.02; N, 8.27. Found: C, 49.67; H, 4.92; N, 8.11. MS found 
412.1 rM+Hl+ (isolated as the HCl salt) 


402 


4-S(0)2CH3 


Anal Calcd for C2iH22N2O5S2'0.2H2O: C, 56.03; H, 5.02; 
N, 6.22. Found: C, 56.02; H, 4.78; N, 6.12. Mb iound 
447.1 [M+H]+ (purified via radial chromatography eluting 
with 50:50 to 70:30 THF/hexanes) 


403 


2-S(0)CH3 


Anal Calcd for C2iH22N2O4S2«0.4H2O: C, 57.62; H, 5.25; 
N, 6.40. Found: C, 57.62; H, 5.25; N, 6.24. HRMS 
calculated 431.1099 [M+H]+ Found 431.1 114 (purified via 
radial chromatography elutmg with 50:50 to 70:30 
THF/hexanes) 


404 


4-t-butyl 


H NMR (400 MHz) 1.33 (9H, s), 1.42 (3H, t, J-7.8 Hz), 
3.11 (2H, q, J=7.8 Hz), 4.87 (2H, s), 6.83-6.97 (5H, m), 
7.22-7.36 (4H, m), 7.76 (IH, d, J-7.6 Hz), o.io {iti, osj, 
8.53 (IH, bs). HRMS calculated 425.1899 [M+H]+ Found 
425.1906 (purified via radial chromatography eluting with 
50:50 hexanes/THF) 


405 


3-methyl 


Anal Calcd for C21H22N2O3S: C, 65.95; H, 5.80; N, 7.32. 
Found: C, 66.09; H, 5.86; N, 7.29. MS found 383.1 [M+H]+ 


406 


2-n-propyl-4- 
fluoro 


Anol Paln/l frtr P^.^PT^^TTM^O'.^* C 64 47" H 5 88* N 6 54. 
Anal L/aiCQ lOr V^231j-25""'-^2^3'^» ^5 ut.t/ , x±, J. 00, 11, w.»/-T. 

Found: C, 64.31; H, 5.79; N, 6.45. MS found 429.1 [M+H]+ 


407 


2-chloro 


'H NMR (400 MHz) 1 .42 (3H, t, J=7.3 Hz), 3. 1 1 (2H, q, 
J=7.3 Hz), 4.86 (2H, s), 6.8-6.92 (3H, m), 7.00 (IH, dd, 
J=2.0, 7.8 Hz), 7.12 (IH, dt, J=^.0, 7.8 Hz), 7.21-7.28 (3H, 
m), 7.45 (IH, dd, J=2.0, 8.3 Hz), 7.68 (IH, d, J=7.8 Hz), 
8.36 (IH, bs), 8.50 (IH, bs). HRMS calculated 403.0883 
[M4-H1+ Found 403.0896 (purified via radial 
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408 


2-methyl 


chromatography eluting with oU.4U to 3U.3U nexancb/ ixxr; 

NMR (400 MHz) 1 .42 (3H, t, J=7.3 Hz), 2.13 (3H, s), 
3.11 (2H, q, J=7.3 Hz), 4.84 (2H, s), 6.74-6.80 (3H, m), 
6.93-6.95 (IH, m), 7.07-7.24 (5H, m), 7.68 (IH, td, J=2.0, 
7.8 Hz), 8.34 (IH, bs), 8.50 (IH, a, J-3.4 Hz). iiKMa 
calculated 383.1429 [M+H]+ Found 383.1429 (purified via 
radial chromatography ehiting with 60:40 to 50:50 
hexanes/THF) 


409 


H 


Anal Calcd for C20H20N2O3S: C, 65.20; H, 5.47; N, 7.60. 
Found: C, 64.86; H, 5.25; N, 7.26. MS found 369.1 [M+H]+ 
(purified via radial chromatogrq)hy eluting with 60:40 to 
50:50 hexanes/THF) 


410 


4^C(0)OCH3 


Anal Calcd for C22H22N205S«1HC1: C, 57.U/; a, yui; jn, 
6.05. Found: C, 56.73; H, 5.01; N. 6.01. MS found 427.1 
rM+Hl+ (isolated as the HCl salt) 


411 


3-t-butyl 


Anal Calcd for C24H28N2O3S: C, 67.90; H, 6.65; N, 6.60. 
Found: C, 68.17; H, 6.45; N, 6.51. MS found 425.2 [M+H]+ 
(purified via radial chromatogr^hy eluting with 60:40 to 
50:50 hexanes/THF) 


412 


4-fluoro-2-(3- 

hydroxy-3- 
methylbutyl 


Anal Calcd for C25H29FN2O4S: C, 63.54; H, 6.18; N, 5.93. 
Found: C, 63.16; H, 6.05; N, 5.84. MS found 473.2 [M+H]+ 


413 


2-fluoro-4-t- 
butyl 


Anal Calcd for C24H27FN2O3S: C, 65.14; H, 0.12; in, o.:)j. 
Found: C. 65.28; H, 6.24; N, 6.30. MS found 442.1 (FD). 
(purified via radial chromatography eluting with 50:50 to 
70:30 THF/hexanes) 


414 


4-CH2CO2CH3 


Anal Calcd for C23H24N2O5S»0.5H2O: C, 61.45; H, 5.61; N, 
6.23. Found: C, 61.43; H, 5.43; N, 6.45. MS found 441.1 
[M+H]+ (purified via radial chromatography eluting 
with50:50 to 75:25 THF/hexanes) 


415 


3-C(0)NH2 


'H NMR (400 MHz) 1.44 (3H, t, J=7.i Mzj. i.Vi Kin, q, 
J=7.8 Hz), 4.87 (2H, s), 5.7 (IH, bs), 6.74 (IH, bs), 6.86 
(IH, t, J=2.0 Hz), 6.96 (IH, m), 7.06 (IH, m), 7.12 (IH, 
ddd, J=0.98, 2.4, 8.3 Hz), 7.28 (2H, m), / .33 {iti, t, J /.o 
Hz), 7.43 (IH, t, 1=7.8 Hz), 7.60 (IH, m), 7.72 (IH, d, J=7.8 
Hz), 8.32 (IH, bs), 8.48 (IH. bs). HRMS calculated 
412.1331 [M+H]+ Found 412.1329 (purified via radial 
chromatojpraphy elutmg with 60:4U to /u.3U inr/nexanes; 


416 


2,4-difliJro 


Anal Calcd for C2oHi8F2N203S»0.1DCM: C, 58.46; H, 4.44; 
N 6 78 Found- C. 58.65; H, 4.19; N, 6.59. HRMS calcd 
405.1084. Found 405.1083 [M+H1+ 


417 


4-CH2CO2CH3 


Anal Calcd for C23H24N2O5S«0.5H2O: C, 61.45; H, 5.61; N, 
6.23. Found: C, 61.43; H, 5.43; N, 6.45. 
MS found 441 .1 [M+H]+ (purified via radial 
chromatography eluting with 50:50 to 75:25 THF/hexanes) 


418 


2,4,6-trifluro 


Anal Calcd for C20H17F3N2O3S: C. 56.87; H, 4.06; N, 6.63. 
Found: C. 56.93: H. 4.00; N, 6.43. MS found 423.0 fM+H]+ 
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419 


2-(prop-2-yi; 


Anal Talcd for Co JIoaN^O^S: C, 67.29: H, 6.38; N, 6.82. 
Found: C, 67.37; H, 6.25; N, 6.66.MS found 411.2 [M+H]+ 
(purified via normal phase radial chromatography eluting 
with 1:1 THF/hexanes) 


420 


2-ethyl 


Anal Calcd for C22H24N2O3S: C, 66.64; H, 6.10; N, 7.07. 
Found: C, 66.72; H, 6.09; N, 6.88. MS found 397.2 [M+H]+ 
(purified via flash chromatography eluting with 1:1 ethyl 
acetat^exanes to 100% ethyl acetate) 


421 


4-S(0)2NH2 


Anal Calcd for C2oH2iN305S2«HCl: C, 49.63; H, 4.58; N, 

8.68. Found: C, 49.58; H, 4.42; N, 8.43. 
MS found 448.1 [M+H]+ (isolate as the HCl salt from 
1 reverse phase chromatography) 



Example 422 

N- (4- (3-Methoxvbenzvloxy) phenyl) -N- (ethanesulfo nvl)pyrid-3-. 
vlmethyl amine 




5 

A solution of N- (4- (4-hydroxyphenyl) -N- (ethanesulfonyl) 
pyrid-3-ylmethylamine (1.0 equiv.) in DMSO (0.15 M) was 
cooled to 0«C. Sodium hydride (1.1 equiv.; 60% dispersion 
in oil) was added; after 20 minutes at 0°C 3 -methoxybenzyl 
10 bromide (Aldrich; 1.3 equiv.) was added and the reaction 

warmed to ambient temperature. After stirring overnight the 
reaction was diluted with ethyl acetate and washed with 0.1 
M potassium carbonate, and brine. The organic layer was 
dried over sodium sulfate, filtered, and concentrated in 
15 vacuo. The "residue was purified via preparative HPLC 

eluting with 90:10 to 70:30 DCM/ethyl acetate to give the 
title compound. Anal Calcd for C22H24N2O4S»0.1H2O: C, 64.06; 
H, 5.86; N, 6.79. Found: C, 63.78; H, 5.89; N, 6.76. MS 
fo\and 413.0 [M+H]+. 
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Example 443 
N- ( 3 - ( 2 - Fluorophenoxy ) phenyl ) -N- ( 2 , 2 , 2 - 
fcrif luorethanesulf onvl ) pyrid-3 -ylmethylamine 




Using the method of Example 342 using N-(3-(2- 
f luorophenoxy) phenyl ) pyridin- 3 -ylmethylamine and 2,2,2- 
trifluoroethanesulfonyl chloride and purifying via radial 
chromatography eluting with 40:60 to 50:50 THF/hexanes gave 
the title compound. Anal Calcd for C20H16F4N2O3S : C, 54.54; H, 
3.66; N, 6.36. Found: C, 54.23; H, 3.40; N, 6.31. MS found 
441.2 [M+H] + 



15 



20 



Example 444 

N- ( 3 - (2 -Methylphenoxy ) phenyl ) -N- ( 2 , 2 , 2 - 
trif luorethanesulf onvl) pyrid-3-ylmethylamine 




Using the method of Example 342 using N-(3-{2- 
methylphenoxy) phenyl) pyridin- 3 -ylmethylamine and 2,2,2- 
trifluoroethanesulfonyl chloride and purifying via radial 
chromatography eluting with 40:60 to 50:50 THF/hexanes gave 
the title compound. Anal Calcd for CziHisFsNzOsS'O . IH2O: C, 
57.55; H, 4.42; N, 6.39. Foxand: C, 57.28; H, 4.15; N, 
6.33. MS found 437.2 [M+H] + 
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Example 445 
N- (3- (4-CarboxvmethYlphenoxy) phenyl) -N- 
f^t-.hanesulfor Y-'^PY^id-3-vlmethylamine 



10 



15 




N- (3- (4 -Carbotnethoxymethylphenoxy) phenyl) -N- 
(ethanesulfonyl)pyrid-3-ylmethylamine (1.0 equiv.) was 
dissolved in THF (3.3 M) and treated with IN NaOH (3 
equiv.) . The reaction was stirred overnight then 
concentrated in vacuo to remove THF. The pH was adjusted to 
4 with HCl, which caused the title compound to precxpxtate. 
The solid was collected via filtration washing with pH=4 
water to give the title compound. Anal Calcd for 
M..NaOsS.0.2H.O: C, 61.44; H, 5.25; N, 6.51. Found: C, 
61.39; H, 5.12; N, 6.59. MS found 427.0 [M+H] + 

Example 446 
Tj - t&- f2-Fluoro-4-me t.hvl phenoxv ) Phenyl) -N- 



(ethanesulfoP vl)pvrid-3-ylmethylamine 

F 




20 



using the method of Example 342 using N- (4- 
hydroxyphenyl) -N- (ethanesulfonyl)pyridin-3-ylmethylamine and 
4-bromo-2-fluorotoluene (Strem) and purifying via 
preparative HPLC eluting with 90:10 to 70:30 DCM/ethyl 
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acetate) gave the title compound. Anal Calcd for 
acecate; a ,o h q 34- N 6.93. Found: C, 

C,xH..B^aO3S.0.2H.O: C, 62.42; H, ^.34, N 
62.48; H, 5.33; N, 6.72. mR (400 MH.) 1.42 (3H t 
.=7.3 HZ), 2.35 (3H. s) , 3.10 (2H, f ' 

3) 6.82-7.00 (5H, m) , 7.12 (2H, m) , 7.30 (IH, bs) , 7.78 
U^, d, J=7.8HZ), 8.40 (IH, bs) , 8.55 (IH, bs) . 

■ By a method similar to the method of Example 1 the 
following compounds were prepared: 



10 




No. 



447 



448 



Rl 



SO2CH2CH3 



R2 



Data 



SO2CH2CF3 



3-(2-methoxy- 
phenylsulfanyl) 



3-(2-methoxy- 
phenylsulfanyl) 



449 1 SO2CH2CF3 



450 SO2CH2CF3 



3-(2-methoxy- 
pheaoxy)- 



4-(2- 
benzylaxy- 
phenoxy) 



7 30 (d,lH,J=7Hz), 7.20 (m,lH),7.05-7.18 
4.79 is A 3.79 (s,3H), 3 00-3 05 
(mm 1-35 (t,3H,J-7Hz). MS calcd. 414.5. 

MS nvt+l") 416.1. — - 

■llNMR:8.48(d,lH,J^llz), 8.26 (8,11^, 
7 60 (m IH), 7.32-7.36 (m,lH),7.15-7.22 
(m 6S 6.90-7.00 (Tn,2H), 4.78 (s, 2IQ, 3 69- 
3 79 (m,5H). MS calcd. 468.5; MS (M+1) 

469 9 — - 

ld^S^r830(dW^4^^ 
7 64rd IH J=8Hz), 7.14-7.24 (m,4H), 6.99 
(d,lH>8kz), 6.93 (s,lH), 6.84^.86 (mm 
6.76 (MH), 4.82 (s,2H), 3.75-3.82 (m,5H). 
MS calci452,5iMS.(M+l) 4533, 



■451 I SO2CH2CH3 



3-(4-fluoro-2- 

methoxy- 

phenoxy) 



452 SO2CH2CF3 



IfNMOl^mW 
1 (d lHJ=8Hz), 7.26 (m,2H). 7.02-7.12 
m 4^. 6.84-6.91 (m,4H), 4.83 (s,2H) 3.76- 
3.83 (dd,2H). MS calcd. 438.4; MS (M+1) 
439 4 „ 

-TH«r8j(ddm^^ 

7.67 (d, IH, I=8Hz), 7^16-7-22 (mm ^ 
1 (m 2S) 6.15 (m,2H), 6.62 (m,lH), 4.83 
S3 73 ( ,3H), 3.08 (dd,2H), 1.37-1.41 



3-(4-fluoro-2- 
methoxy- 



%NME8:49(tllC^^ 
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1 6 90 (m^. 6.70 (m,lH). 6.60 (m,l^, 4^2 
(s, 2h), 3.72-3.82 (m,4H). MS calcd. 470.5; 
MS fM+l)471.6 



-453 "SO2CH2CH3 3-(2-bromo 
1 phenoxy) 



■454 3-(2,3- 

dimethoxy- 
phenoxy) 



455 



"SO2CH2CH3 3-(2-chioro- 
phenoxy) 



■456T SO2CH2CH3 

methyl- 
phenoxy) 



457 



458 



459 



460 



46 



SOTCHaCHj 

isopropoxy- 
phenoxy) 



■^HNMR: 8.47 Cddm8^3(d:^2Ife), 
1 7.65(m,lH).7.61 (n^AH), 7.19-7^^ (m,4H), 
6.96:7.05 (in.3H). 6.78^-86 (m ^H) 4^84 
(s 2H), 3.06-3.10 (in,2H), 1.37-1.41 (t,3H). 
U4c^cd447Am^^ 

bjni;^r8:4ndd,iH). 8.35 (W=ihz> 

7.65 (dd,lH), 7.17-7.22 («i,3H), O1-7.00 
rnA 6.84 (mm 6.72 (dd,lH). 6.47 
(dilH). 4.83(s, 2H). 3.87 (s^I?. 3.71 (s,3H), 
3 05-3.11 (dd,2H), 1.38 (t,3H). MS calcd. 

428^5iMS^itl)429:6 

-THNi;^rt47(&^^ 
7.65 (d.lHJ=8Hz),7.42 WI^l7.19-X25 
(m,4H), 7.11 (dd,lH), 6.97 (dd,!!^, 6.86-6.89 
(m IH) 6.82 (d;iiy=2Hz). 6.78-6.80 
S 4.84 (s,3H), 3.11 (dd.3H), 1.39 

-ttNl^r8:45Tm,lH). 8.31 (dp^Hz) 
7.61 (d,lH,J=8Hz), 7.06-7.26 (m^SH), 6.90 
(dd,lH),6.69(dd,lH),^58(UH) 4^81 

fs 2H) 3.05-3.10 (dd,2H^. 2.07 (s,3H), 1.37 



SO^aCFs 3-fluoro-5^2- 
meliioxy- 
pheaoxy) 



SO2CH2CH3 3-fluoro-5-(2- 
' methoxy- 
phenoxy) 



7.68 (d,lH,J=8Hz), 7.21 (dd,lH). 7.09-7^22 
(m,3H) 6.84-6.98 (m,4H), 6.82 (s.lH), 6.74 
dd Iffi 4 84 (s^H), 4.39 (m,lH), 3.08 
fd;2S;t.38k3H)^.12(d,6HJ=7^^ 
^9fi S: MS(M+n427.6 



c aico. HAu. j . xYxw. t^.* ■ . , - ■ 

'Hmm (CD30D): 8.79 (m,2H), 8.56 
(d,lH,J=8Hz), 8.05 (dd,11^7^2 (tm 7.11 
(d J=7Hz), 6.90-7.03 (m,3H), 6.68 (s^ 
M9-6.53 m,lH), 5.14 (s^HX 4JH WH). 
3.70 (S.3H). MS calcd. 470.45; MS (M+1) 
471.6 



S0^2CH2CF 3-(2-me«ioxy- 
' phenoxy) 



8 04 (s IH). 7.21 (s,lH), 7.09 (s,lH). 6.95 
m3tSl(s,lil),6.42(^^^^^^^ 
WH),3.69(s3H),3.27(n.m .^^^^ 



8^8Xl&7.26(^^^^^^ 
3.66 (s,3H), 3.25 (m,2H), 2.65 (m,2H). MS 
calcd. 46638lMS^^^tli46^ 



'HNMR:7.63j 
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n 


[)henoxy) 


n9^H), 6,91 (s,2H), 6.77 (br,lH), 4.10 
fdd IH), 3.85 (s, NH), 2.02 (s,lH), 1.24 
/^'^m A>f<^ r«1rd 501 1' MS (M+l)501.4 

rs07. 4.duetoBr). ^ «i 

ln;a(CD30D): 8.69-8.77 (ni,2H), 8.M 
(MH). 8.00 (sm 733 (s,lH), 7.03-7.11 
(m,2H). 6.89 (in,2H), 6.69(3.1^,6.56 

(m.lH), 5.10 (s,2H), 4.35 (m;ZH). 3.85 
(5h). 3.58(8.3H). MS calcd. 482.18; MS 

(M+n483.8 — 


462 ' 


SO2CH2CF3 


dimethoxy- 
phenoxy) 


463 
464 


SO2CH2CH3 
SO2CH2CF3 


3-(2-chloro- 
phenoxy) 

3-(2-chloro- 
phenoxy) 


ThnMR: 8.47 (<id.lH), 8.33 (a.in,J iHz) 
7 65 (d,lH,J=8Hz). 7.42 (dd,lH). 7 19-725 
/«, Am 7 1 1 fdd im 6.97 (dd,lH), 6.86-6.89 
(m lH) 6.82 (d,2H.J=2Hz), 6.78-6.80 
Uh^, 4.84 (s,3H). 3.11 (dd.3H) 1.39 
)t oTn M<? calcd 402 9; MS fM+n403.8. 
^HNMR: 7.34-7.50 (m,5H), 7.19 (m,3H), 
6.91 (m.4H), 4.10 (dd,lH), 3.85 (br W 
2.02 (s,lH). 1.24 (t,lH). MS calcd. 456.87; 


. 465 


SO2CH2CF3 


3-(2-chloro-6- 

methyl- 

phenoxy) 


'H NMR: 6.65-7.90 (m,l IH), 3. /U ^.Dr, XNti;, 
3 43 (m,lH), 2.13 (s,3H), 1.95 (in,2H), 1.20 
IF) ''■'il'^d. 470.9; MS (M+l)471.6 


466 


SO2CH2CF3 


3-(2- 

isopropoxy- 
phenoxy) 


- -Wfe8J3^,2H), 8.50 (MI5j7.y» 
(s,lH), 7.27 (s,lH), 6.94-7.12 (n^6I^^.77 
rs 2Kn. 5.10 (br, NH), 4.29-4.36 (m,4H), 1.02 
A«n.i-MSrM4-l)481.4 
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Pre paration 8 
„ ^->,.„ ^.».hnnvlphenvl)rYri1 -^-Yl"'^thYlamine 

A mixture o£ a-pyridinecarboxaldehyde (4.72 ^, 50 
™ol, and ^thyl 4.a.inob.n.oate (9.83 g, 65 n^ol) in 
of methanol was heated to retlux for 2.5 h then cooled to 
oc solid NaBH. »as added slowly and the reaction mxture 
was warmed to ambient temperature and stirred for 14 h. The 
mixture was concentrated and partitioned between DCM and 
H.O. The aqueous layer was extracted with DCM and the 

confined organic layers were washed with H,0 ^ 
concentrated. The residue was chromatographed on sU.ca gel 
with DCM to 2% MeOH in DCM to give 8.08 g of a white solid 
(S7% yield). HMR (DMSO«): 8,57 (d, J.1.8Hz,lH) , 8.46 

(dd,J.4.7,1.8H.,lH), 7.73 (dt , J.8 .4, 2 .2Hz,lH) , 7.68 

,5. (d...8.8Hz,2H,, 7.35 ' ' = ' " ' ' J," 

t,J.5.9Hz,lH), 6.64 (d.J-S . 8H., 2H) , 4 .38 (d.J-S .2H.,2H) , 
2.75 (S,3H). MS calcd. 242.1,- MS (MVD 243.2. 

Alternately, 3-pyridinecarboxaldehyde .((61.6 g, 0.S75 
moles, 1 eq) and methyl 4-aminoben:.oate (103.87 g, 0.687 
20 moles, 1.2 eq) with p-toluenesulfonic acid (2.19 g, .12 

mole=, 0.02 eq) were refluxed in methanol (25 volumes) for 2 
hours. The reaction mixture was cooled to 0»C and sodium 
borohydride (67.6 g, 1.787 ooles. 3.5 eq) added slowly then 
it was allowed to warm to ambient overnight. The reaction 
25 was concentrated, dissolved with dichloromethane and washed 
with water then brine, and evaporated to give the title 
compound . 

Pre paration 9 
Kr- n-Methoxvcar V^^nylohenvDpvrir^-^-YlmethYlamine 

30 The title compound was prepared using a method sxmilar 

to preparation 8 using 3-aminobenzoate. NMR: 8.64 

(d J=2.4HZ,1H), 8.54 (dd, J=4 . 9. 1 • 5Hz, IH) , 7.69 
(dt,J=7.8,2.0Hz,lH). 7.41 (dt, J=7 .8, 1.3Hz,2H) , 7.32 
(dd,J=2.5,1.5,Hz,lH), 7.27 (dd, J=7 . 8 , 3 . 9Hz, IH) , 7.23 



wo 01/56990 



PCTAJSOl/00643 



-108- 



10 



(t,J=8.3Hz,lH), 6.79 (ddd, J=7 . 8 , 2 . 5, 1 . OHz, IH) , 4.40 
(d,J=5.9Hz,2H), 4.19 (br t,J=5.9Hz,lH) 3.88 (s,3H). 

Preparation 10 
N- (4 -Benzvlphenyl ) pvrid- 3 -yl methylamine 

The title compound was prepared using a method similar 
to Preparation 8 using 4-aminodiphenylmethane (purchased 
from TCI) . NMR: 8.63 (brs,lH), 8.53 (br d, J=4 .4Hz,lH) , 

7.50 (br d,J=7.8Hz,lH) , 7.26 (m,3H), 7.18 (m, 3H) , 7.00 
(m,2H), 6.57 (m.2H), 4.34 (s.2H), 3.99 (brs,lH), 3.88 
(s,2H). 



Example 467 

M- (4- (Benzyl) Phenyl) -N- (2,2,2-tr ifluoroethanesul£onyl)pyrid- 
15 3 -ylmethylamine 




To a solution of N- (4-benzylphenyl)pyrid-3- 
ylmethylamine (0.517 g, 1.88 ramol) dissolved in 8 mL 
dichloroethane and 4 mL pyridine at 0 °C was added 2,2,2- 
20 trifluoroethylsulfonyl chloride (0.313 mL, 2.83 mmol) . The 
reaction was stirred at ambient temperature overnight. The 
mixture was treated with 1.5 g anhydrous K2CO3 and stirred 
for 2 h. Then the mixture was filtered and concentrated. 
The residue was chromatographed on silica gel with 3:1 to 
25 2:1 DCM/EtOAc to give an amorphous white solid. NMR: 
8.52 (br d,J=3.3Hz,lH) , 8.32 (brs,lH), 7.71 
(dt,J=6.8,1.4Hz,lH), 7.33-7.20 (m, 4H) , 7.18-7.10 (m, 6H) , 
4.88 (s,2H), 3.95 (s,2H), 3.79 (q, J=9.3Hz,2H) . 
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Example 468 

N- (4- menzyDph^nyl) -N- (ethan ^^^n fonyDpyrid-S-ylmethylamine 



15 




The title co^lpo^md was prepared using a method similar 
to the method of Example 467 using ethanesulfonyl chloride. 

NMR: 8.50 (br d, J=3 .4Hz, IH) , 8.36 (br S,1H), 7.77 
(dd,J=7.8,1.5Hz,lH), 7.31-7.19 (m,4H), 7.17-7.09 (m, 6H) , 
4.87 (S,2H), 3.92 (s,2H), 3.08 (q, J=7.3Hz,2H) , 1.42 
(t,J=7.3Hz,3H). MS calcd. 366.1; MS (M+1) 367.1. 

Example 469 

N- (4-MethoxycarbonYlpheny l> -N- (2 , 2 , 2- 
trifluoroethane3ulfonyl ^pyrid-3-vlmethylamine 

^COjCHj 




The title compound was prepared using a method similar 
to the method of Example 467 using N- (4-methoxycarbonyl- 
phenyl)pyrid-3-ylmethylamine. ^HNMR: 8.52 (brs,lH), 8.37 
(br S,1H), 8.02 (m,2H), 7.68 (d, J=7 . 8Hz, IH) , 7.33 (m,2H) , 
7.27 {m,lH), 4.95 (s,2H), 3.90 (s,3H), 3.82 {q,J=9.3Hz,2H) . 
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Example 470 
N- O-Metb ox ycarbonyl p h eny l) -N- {2,2,2 - 



CO2CH3 



10 



15 




The title compound was prepared using a method similar 
to the method of Exatr^.le 467 using N- O-methoxycarbonyl- 
phenyDpyrid-a-ylmethylamine . ^HNMR: 88.51 
(dd,J=4.8,1.8Hz,lH), 8.33 (d, J=l . 8Hz, IH) , 8.00 
{dt,J=7.3.1.5Hz,lH), 7.93 (t , J=l . 5Hz, IH) , 7.68 
{dt,J=7.7,2,2Hz,lH), 7.43 (t , J=7 . 7Hz, IH) , 7.39 
(dt,J=7.7,1.5Hz,lH). 7.25 (ddd, J=7 .3 , 4 . 8 , 1 . 5Hz, IH) , 4.93 
(s,2H), 3.92 (S,2H),3.82 (q, J=9 . 3Hz, 2H) . 

Example 471 

N- (4- (Hyd ox ymethyl ^ Phenyl) -N- (2,2, 2- 

^CHjOH 




20 



TO a solution of N- (4-hydroxymethyl-phenyl)pyrid-3- 
ylmethylamine (0.472 g, 1.22 mmol) dissolved in 15 mL^ at, 
-78 °C was DIBAL (1.0 M in toluene, 3.04 mL, 3.04 mmol) . 
The reaction was stirred for Ih and then warmed to 0 »C for 
1 h It was quenched with 0.5 mL methanol and stirred 
ove^ight with 60 mL ether and 30 mL saturated Rochelle's 
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salt The mixture was extracted with ether, dried over 
MgSO., filtered and concentrated. The residue was 
chro^tographed on silica gel with 1:1 DCM/EtOAc to gxve the 
title compound as an amorphous white solid. NMR: 8.43 
5 (d,J=3.8Hz,lH), 8.27 (s,lH), 7.68 (d, J=7 . 8Hz, IH) , 7.32 

(m,2H), 7.23 (m,lH), 7.19 (m,2H), 4.88 (s,2H). 4.63 (s,2H), 
•3.80 (q,J=9.3Hz,2H), 3.10 (br s,lH). 

Example 472 

10 M- (3 - (Hvdro ->t Ymethvl) Pln ^'-^yl > -N- (2 , 2 , 2- 

. ...fluoroethane«i^ifnnvl)pvrid-^-YlmethYlamine, 



CH2OH 




r 



The title compound was prepared using a method similar 
to the method of Example 471 using N- O-methoxycarbonyl- 
lB phenyl) -N- (2,2,2-trifluoroethylsulfonyl)pyrid-3- 

ylmethylamine. NMR: 8.50 (dd, J=4 . 9, 1 . 5Hz, IH) , 8.31 
(J=2.0HZ,1H), 7.70 (dt,J=7.8,2.0Hz,lH), 7.34 (m,2H), 7.25 
(.,2H), 7.14 (dt,a=7.3,2.5Hz,lH), 4.90 (s,2H), 
(d,.=5.4Hz.2H), 3.81 (q, J=9 . 3Hz, IH) , 1.92 (br t,J=5.4Hz,lH) 



20 



Example 473 

^^^^^^^^^^^^^ > -M- (..2.2-trif1unroptbanPSuTfonYl)pYrid-3- 
vlmet hvlamine 

^ XOH 
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TO a solution of DMSO (0.190 mL, 2,68 mmol) in 4 mL DCM 
at -78 oC was added oxalyl chloride (0.146 mL, 1.67 rmol) 
dropwise. After 15 min a solution of N- (4- 
(hydroxymethyl)phenyl) -N- (2,2. 2-trifuoroethylsulfonyl)pyrxd. 
3.ylmethylatnine (0.241 g, 0.669 mmol) was added via cannula 
The reaction was stirred for 30 min and triethylamine (0.932 
™L, 6.69 mmol) was added and warmed to 0 over 1 h. The 
mxture was poured into saturated NaHCOs solution and 
diluted with ether. The organic layer was washed with H.0 
and brine, dried over MgSO., filtered, and concentrated. 
The residue was chromatographed on silica gel with 5:1 
DCM/EtOAc to give 173 mg of a clear oil (72%) . NMR: 9.97 
(S,1H), 8.50 (dd,J-4.9,1.5Hz,lH), 8.35 (d, J=2 . OHz, IH) , 7.87 
(m,2H), 7.66 (dt , J=7 . 8 , 2 . OHz, IH) , 7.44 (m,2H), 7.24 
(ddd,J=7.8,4.9,1.0Hz,lH), 4.97 (s,2H), 3.84 (q, J=9.3Hz,2H) . 

Example 474 

M^^n^m ylohenvl) -N- (2_,_2T^ ;ii^ roethanesulf ony l)£Zri^ 
ylmethvlamine 

0 

^CHO 




20 
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The title compound was prepared using a method similar 
to the method of Example 473 using N- O-hydroxyraethyl- 
phenyl) -N- (2,2,2-trifluoroethylsulfonyl)pyrid-3- 
ylmethylamine . NMR: 9.97 (s,lH), 8.51 
(dd,J=4.9,1.5Hz,lH) , 8.33 (d, J=2 . GHz, IH) , 7.85 
(dt,J=7.8.2.0Hz,lH) , 7.77 (t, J=2 . OHz,lH) , 7.69 
(dt,J=7.8,2.0Hz,lH) , 7.54 (t , J=7 . 8Hz, IH) , 7.48 
(dt,J=7.8,2.0Hz,lH), 7.26 (dd, J=7 . 8,4 . 9Hz, IH) , 4.95 (s,2H) , 
3.83 (q, J=9.3Hz,2H) . 

Example 475 
N- (3- (g-Hydroxybenzyl) phe nyl) -N- (2,2,2- 
trif luoroethanesulf onyl) pyrid-3 -ylmet hylamine 



25 




15 To a solution of N- (3-forraylphenyl) -N- (2,2,2- 

trifuoroethylsulfonyl)pyrid-3-ylmethylamine (0.174 g, 0.486 
tranol) in 4 tnL THF at 0 »C was added phenyl magnesium 
chloride (2.0 M in THF, 0.364 mL, 0.728 mmol) . After 1 h at 
ambient temperature, the reaction was poured in to saturated 
20 NaHCOa solution and extracted with DCM. The extracts were 
dried over MgSO*, filtered and concentrated. The residue 
was chromatographed on silica gel with 1:1 DCM/EtOAc to give 
a clear oil. ^H NMR: 8 .41 (dd, J=4 . 9, 1 . 5Hz, IH) , 8.24 
(d,J=2.0Hz,lH), 7.67 (dt,J=7.8,2.0Hz,lH), 7.40=7.15 (m,10H), 
5.78 (S,1H), 4.86 {s,2H) , 3.77 (q, J=9 . 3Hz , 2H) , 3.21 ( br 
S,1H). MS calcd. 436.1; MS (M+1) 437.1. The HCl salt was 
prepared by adding 1.0 M HCl in ether solution to the free 
base in ether suspension, stirring for 10 min then 
collecting the ppt by filtration. 
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Optionally, the HCl salt can be prepared by adding 1.0 
M HCl in ether solution to the free base in ether 
suspension, stirring for 10 min then collecting the ppt by 
filtration. 

By a method similar to the method of Example 475 the 
following compounds were prepared: 




No. 


R2 


Data 


476 


4-(a-hydroxybenzyl) 


^HNMR: 8.38 (dd,J=4.9,2.0Hz,lH), 8.21 
(d,J=1.5Hz,lH), 7.61 (dU=7.8,1.5Hz,lH), 7.33-7.09 
(m,10H), 5.72 (d,J=2.5Hz,lH), 4.79 (s,2H), 3.71 
fa J=9.3Hz,2H), 2 Jl (d,J=3.4Hz.lffi 


477 


4-(a-hydroxy-2- 

methylsulfanyl 

benzyl) 


(d,J=1.5Hz,lH), 7.65 (dt,J=7.8,1.5Hz,lH), 7.43-7.38 
(m,3H), 7.27-7.13 (m,6H), 6.20 (d.J=1.5Hz,lH), 4.85 
(s,2H), 3.78 (q,J=9.3Hz^H), 3.60 (br s,lH), 2.38 
fs,3H). MS calcd. 482.1; MS (M+n 483.1 


478 


3-(a-hydroxy-2- 

methylsulfanyl 

benzyl) 


'HNMR: 8.40 (dd,J=4.9,2.0Hz,lH), 8.22 
(d,J=2.0Hz.lH), 7.62 (dU=7.8.1.5Hz.lH), 739-7.33 
(m,2H), 7.32-7.15 (m,6H), 7.06 (d,J=7.8Hz,lH), 6.14 
(d,J=3.4Hz,lH), 4.85 (AofAB,d,J=14.8Hz,lH), 4.80 
(BofAB,d,J=14.8Hz,lH), 3.84-3.70 (m,2H), 3.53 
(d,J=4.3Hz,lH), 2.39 (s,3H). MS calcd. 482.1; MS 
(M+1) 483.1 


479 


4-(a-hydroxy-2- 
methoxybenzyl) 


'HNMR: 8.45 (dd,J=4.9,1.5Hz,lH), 8.29 
(d,J=2.0Hz,lH), 7.67 (dd,J=8.3Hz,lH), 7.38 
(d,J=8.3Hz^H), 7.2^7.20 (m,3H), 7.16 
(d,J=8.6Hz,2H), 6.94 (dt,J=1.0,7.8Hz,lH), 6.88 
(d,J=8.3Hz,lH), 6.01 (d,J=4.9Hz,lH), 4.87 (s.2H), 
3.78 (q.J=9.3Hz,2H), 3.77 (s,3ir> 


480 


3-(a-hydroxy-2- 
methoxybenzyl) 


'HNMR: 8.42 (dd,J=4.9.1.5Hz,lH), 8.24 
(d,J=2.0Hz,lH), 7.63 (dt,J=7.8,2.0Hz,lH), 7.37 
(d,J=7.3Hz,lH), 7.34-7.24 (m,3H). 7.22-7.17 (m,2H), 
7.09 (br d,J=9.0Hz,lH), 6.96 (dt,J=1.0,7.3Hz,lH), 
6.88 (d,J=8.3Hz,lH), 6.03 (s,lH), 4.87 (s,2H), 3.80 (br 
S.1H), 3.79 (qJ=9.3Hz.2H), 3.77 (s,3H). 


481 


4-(a-hydroxy-3,4- 


'H NMR: 8.41 (dd,J=4.9^.0Hz,lH), 8.23 



wo 01/56990 




PCTAJSOl/00643 



-115- 





difluorobenzyl) 


(d,J=1.5Hz,lH), 7.69 (dU=7.8,2.0Hz,lH), 734 
(d,J=7.3Hz,2H), 7.24 (ddJ=4.9,4.0Hz,lH), 7.21-7.07 
(m,4H), 7.03 (m,lH), 5.73 (.s,lJti;, 4.6 / {S,in), i.iy 
(q,J=9.3Hz^H), 3.34 (br s,lH). MS calcd. 472.1; MS 
(M+1) 473.1 


482 


3-(a-hydroxy-3,4- 
difluorobenzyl) 


'HNMR: 8.29 (d,J=3.9Hz,lH), 8.12 (dJ=1.5Hz.lH), 
7.57 (dt,J=7.8^.0Hz,lH), 7.34-7.24 (m,211), /.lo- 
7.11 (m,3H), 7.09-6.96 (m,2H), 6.89 (m.lH), 5.63 
(s,lH), 4.82 (s^H), 4.67 (br 8,1H), 3.77 
(q,J=9.3Hz,2H). MS calcd. 472.1; Mb (M+l) 4/3.1 


483 


4-(a-hydroxy-2- 
phenylbenzyl) 


'H NMR: 8.46 (d,lHJ=3.4Hz), 8.26 (s,lH), 7.76-7.60 
(m,lH), 7.56-7.45 (m,lH), 7.42-7.30 (m,5H), 7.44- 
7.15 (in,4H), 7.15-7.00 (m,5H), D.sy (a,lll^-i.4tiz;, 
4.85 (s,2H), 3.76 (q,2HJ=9.8Hz 


484 


3-(a-hydroxy-2- 
phenylbenzyl) 


•HNMR: 8.45 (m,lH), 8.22 (d,lH), 7.62-7.57 (m,lH), 

7.43-7.30 (m,oH), /.zo-/.i4 0ii,Dxlj, /.iu-o.yo 
fm,3H), 5.90 (s,lH), 4.80 (q,2H), 3.82—3.62 (q^H) 


485 


4-(l-hydroxy-l-(5- 
methylpyrid-2- 
yl)methyl) 


NMR: 8.50 (d,lH), 8.37 (s,lH), 8.31 (s4H), 7.63 
/'/I iiTk 7 1 ^ ^'m 7 no (A \Wi 5 68 IID 4 84 
(s^H), 3.78 (q,2H), 2.32 (s,3H). 




i 1 -nyoroxy- 1 j - 
methylpyrid-2- 
yl)methyl) 


'TT MMR- 8 49 Iffi 8 35 (d IH J=l SHz), 7.70- 
7.65 (d,2H,7.8Hz), 7.57-7.52 (m,lH), 7.46-7.16 
(m,7H), 6.26 (d,lH), 4.87(s.lH), 3.88 (q^H) 


487 


4-(a-hydroxy-2- 
trifluoromethylbenzyl 
) 


'TT MN/TR • 8 47 fa IH T=2 0 2 931 8 24 
(s,lH,J=2.0Hz), 7.70-7.52 (m,3H), 7.46-7.08 (m,8H), 
6.24 (d,lH), 4.83 (s,2H), 3.75 (q^H) 


488 


3-(a-hydroxy-2- 
fluorobenzyl) 


'HNMR: 8.43 (d,lH), 8.24 (s,lH), 7.68 (m,lH), 7.42- 
6.88 (m.9H), 5.78 (s,lH), 4.87 (s,2H), 3.86 (q,2H) 


489 


4-(a-hydroxy-2- 
fluorobenzyl) 


'HNMR: 8.46 (d,lH,J=3.4), 8.30 (s,lH), 7.65 (m,lH), 
7.47-7.38 (m,3H), 7.30-6.82 (m,6H), 6.12 (d,lH), 4.87 
fs,2H), 3.75 (q,2HJ=8.8Hz) 


490 


4-(a-hydroxy-3- 
fluorobenzyl) 


'HNMR: 8.43 (d,lH), 8.24 (s,lH), 7.68 (m,lH), 7.42- 
6.88 (m,9H), 5.78 (s,lH), 4.87 (s,2H), 3.86 (q,2H). 



Example 491 

(3, (Benzyl) phenyl) -N- (2,2,2-trifluoroethanesu lfonvl)pyrid- 
3 -ylmethylamine 
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To a solution of N-3-(a-hydroxybenzyl)phenyl)-N- (2,2,2 
trif luoroethanesulf onyl) pyrid-3 -ylmethylamine (0.050 g, 
0.115 nunol) in 2 ttiL DCM and 0 . 5 niL triethylsilane was added 
trifluoroacetic acid (0.3 mL) . The reaction was stirred at 
ambient temperature overnight and poured into saturated 
NaHCOa solution and extracted with EtOAc. The combined 
extracts were dried over MgSO*. filtered and concentrated. 
The residue was chromatographed on silica gel with 4 : 1 to 
2:1 DCM/EtOAc to give 0.025 g of a clear oil (52% yield) . 
NMR: 8.51 (dd, J=4 . 9, 1 . 5Hz, IH) , 8.22 (d, J=2 . OHz, IH) , 7.69 
{dt,J=7.8,2.0Hz,lH), 7.32-7.20 (m,4H), 7.18-7.11 (m, 6H) , 
4.86 (S,2H), 3.94 (s,2H), 3.79 (q, J=9 - 3Hz, 2H) . MScalcd. 
420.1; MS (M+1) 421.1. Optionally, the HCl salt can be 
prepared by adding 1.0 M HCl in ether solution to the free 
base in ether suspension, stirring for 10 min then 
collecting the ppt by filtration. 

By a method similar to the method of Example 491 the 
following compounds were prepared: 



H 




No. 
492 


R2 

4-(2-methylsulfanyl 
benzyl) 


Data 

'HNMR: 8.50 (vbr s^H), 7.71 (br (y-7.8Hz,lH), 
7.29 (br s,lH), 7.23 (m^H), 7.17 (br d,J=8.3Hz,2H), 
7.11 (m,2H). 7.05 (br d,8.3Hz,2H), 3.87 (s,2H), 4.04 
(s,2H), 3.79 (qJ=9.3Hz^H), 2.41 (s,3H). MS calcd. 
466.1; MS (M+1) 467.0. 


493 


3-(2-inethylsulfanyl 
benzyl) 


'HNMR: 8.50 (br s,lH), 8.31 (br s,lH), 7.03 
(d,J=7.8Hz,lH), 7.28-7.15 (m,5H), 7.11 
(dt,J=1.5,6.8Hz,lH), 7.02 (m,3H), 4.73 (s,2H), 4.03 
(s,2H), 3.78 (qJ=9.3Hz^H), 2.42 (s,3H). MS calcd. 
466.1; MS (M+1) 467.0 


494 


4-(2-metlioxybenzyl) 


•HNMR: 8.50 (brd,J=3.9Hz,lH), 8.33 (br 
dJ=7.8Hz,lH). 7.68 (br d.J=7.8Hz,lH), 7.28-7.16 
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(m,4H), 7.12-7.20 (m,3H), 6.92-6.85 (ni,2H), 4.86 
(s2m. 3.93 (sm, 3.79 (q,J=9.3Hz.2Bn, 3.78 (s,3H) 


495 


3-(2-methoxybenzyl) 


'HNMR: 8.48 (d,J=3.4Hz,lH), 8.30 (d,J=1.5Hz,lH), 
7.61 (dt,J=7.8,2.0Hz,lH), 7.24-7.15 (m,4H), 7.06 (br 
s,lH), 7.03-6.95 (m,2H), 6.91-6.84 (m^H), 4.84 
fs.2ffi, 3.91 (s,2Hl. 3.77 (s,3H), 3.75 fqJ=9.3Hz^ 


496 


4-(3,4- 

difluorobenzyl) 


'HNMR: 8.51 (dd,J=4.9,1.5Hz,lH), 8.31 
(dJ=2.0Hz,lH), 7.69 (dt,J=7.8^.0Hz,lH), 7.25 
(dd,J=7.8.4.9Hz,lH), 7.17-7.04 (m,5H), 6.93 (m,lH), 
6.86 (m,lH), 4.87 (s^H), 3.89 (s^H), 3.80 
faJ=9.3Hz,2H) 


497 


3-(3.4- 

difluorobenzyl) 


'HNMR: 8.50 (dd,J=4.9,1.5Hz,lH), 8.29 
(d,J=1.5Hz,lH). 7.62 (dtJ=7.8^.0Hz,lH), 7.31 
(t,J=7.8Hz,lH), 7.21 (dd,J=7.8,4.9Hz,lH), 7.15-7.02 
(m,3H), 6.91 (s,lH), 6.82-6.71 (in,2H), 4.85 (s,2H), 
3.85 (s,2H), 3.79 (q,J=9.3Hz,2H). MS calcd. 456.1; 
MS (M+l) 457.1 


498 


4-(2-pheay]benzyl) 


'HNMR: 8.52 (br s,lH), 8.31 (br s,lH), 7.66 
(d.lHJ=7.8Hz), 7.30 (m,4H), 7.27-7.17 (m,4H), 7.13 

om n M (A OH T=8 4,H7^ 6 88 Cd 2H J=8.4Hz\ 
4.84 (s,2H), 3.92 (s^H), 3.76 (q,2H,J=9.3Hz). MS 
calcd 496.1; MS (M+l) 497.1 


499 


3-(2-phenylbeiizyl) 


'HNMR: 8.42 (br s,lH), 7.19 (br s,lH), 7.51 
(d,lH,J=7.8Hz), 7.28-7.09 (m,7H), 7.06 (m,3H), 6.99 
(m,lH), 6.88 (d,lH,J=8.3Hz), 6.82 (d,lHJ=7.8Hz), 
6.67 (s,lH), 4.70 (s^ZH), 3.83 (s,2H), 3.62 
fq^=9.3Hz). MS calcd 496.1: MS (M+1) 497.1 



Example 500 

N- (3-MethoxvcarbonylT3henvl) -N- (ethanesu l£onvl)pvrid-3- 
y Ime thy 1 amine 



CXJjCHj 




Into a CC solution of N- (3-methoxycarbonylphenyl) 
pyrid-3-ylmethylamine (204 g, 0.842 mole, 1 eq) in 
dichloroethane (3610 mL) and pyridine (1775 mL) was added 
ethanesulfonyl chloride (114 mL, 1.2 mole, 1.43 eq) . The 
10 reaction was allowed to warm to room temperature overnight, 
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The dark red reaction was stirred with potassium carbonate 
(204 g) for 30 minutes and then filtered and concentrated to 
dryness. The residue was purified by Biotage, eluting with 
3:1 to 2:1 DCM/ EtOAc mixture to give the title compound as 
5 a white solid (137.0 g, 49% yield). 



10 



15 



Example 501 

N- (3- (Hydroxymethvl) pheny l^ -M- (ethane8ulfonYl)pYrid-3: 
ylmethylamine 

CHjOH 



20 




Into a -78°C solution of N- (3-methoxycarbonylphenyl) - 
N-(ethanesulfonyl)pyrid-3-ylmethylamine (75 g, 0.224 mole, 
leq) in TOP was added slowly DIBAl-H (561 mL, IM in toluene, 
2.5 eq) . The mixture was stirred for 1 hour and then was 
warmed to 0°C with an ice water bath and stirred for 2 h. 
The reaction was carefully quenched with methanol (18.50 mL, 
0.396 mole, 1.8 eq) . It was then diluted with ether (4650 
mL) and Saturated Rochelle's salt (2775 mL) and stirred 
vigorously overnight. The layers were separated and the 
aqueous extracted with EtOAc (2000 mL) . The combined 
organics were washed with brine, dried with MgSO., filtered 
and concentrated. The residue was chromatographed, elutxng 
with 1;1 DCM/EtOAc to give the title compound as a white 
solid (51.4 g, 43% Yield) . 
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^.^.^^r^J.y..r. yX) -N- (ethane ^iii fonyDpyrid-B-ylmethylamine 



CHO 




into a -78°C solution of DMSO (20.8 ttiL, 0.269 mole, 3.1 
5 eq) in DCM (460 mL) was added oxalyl chloride (16 mL, 0.109 
mole, 1.25 eq) dropwise and stirred for 15 minutes. N- (3- 
(Hydroxymethyl) phenyl) -N- (ethanesulfonyl)pyrid-3- 
ylmethylamine (26.4 g. 0.86 mole, 1 eq) was added dropwise 
via addition funnel as a solution in DCM (146 mL) . The 
10 reaction mixture was stirred for 30 min. then TEA (102 mL, 1 
mole, 11.7 eq) was added via addition funnel. The reaction 
mixture was allowed to warmed to QOC with an ice bath and 
stirred for 1 hour with a N. sweep through a bleach/caustic 
scrubber. The reaction mixture was poured into saturated 
15 NaHC03 and diluted with diethyl ether (2000 mL) . The layers 
■ were separated and the aqueous layer backextracted with 

diethyl ether (1000 mL) . The combined organics were washed 
with brine (1000 mL) , dried with MgS04, filtered and 
concentrated. The residue was purified by flash 
20 chromatography, eluting with 1:1 DCM/EtOAc to give the title 
compound as a white solid (15.0 g, 57.2). 
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Example 503 

ylmethylamine 



CHjOH 




i TO a -780C solution of N- (4-methoxycarbonylphenyl) 

pyrid-3-ylmethylamine (105 g, 0.433 moles, leq) in THF (17 
volumes) was added slowly DIBAl-H (IM in toluene. 1084 mL. 
1.084 moles, 2.5 eq,) and held cold for 1 hour. The 
reaction was then allowed to warm to O'C for 2 h. The 

0 reaction was carefully quenched with methanol (1.8 eq) - It 
was then diluted with ether (62 volumes) and Saturated 
Rochelle'B salt (37 volumes) and stirred vigorously 
overnight. The layers were separated and the aqueous 
extracted with EtOAc. The combined organics were washed 

5 with brine, dried with MgSO., filtered, and concentrated to 
give N-(4-hydroxymethylphenyl)pyrid-3-ylmethylamine (88.2 g, 

95 % Yield) . 

TO a 0°C solution of give n- (4-hydroxymethylphenyl) 
pyrid-3-ylmethylamine (75 g, 0.35 moles, leq) and imidazole 
20 (26.21 g, 0.384 moles, 1.1 eq) in DCM was added slowly t- 
butyldimethylsilyl chloride (85.09 g, 564.5 moles. 1.6 eq) 
and held cold for 1/4 hour. The reaction was then allowed 
to warm to O-C overnight. The reaction was partitioned w.th 
water and DCM. The organic layer was stripped to give N- (4- 
25 t-butyldimeythsilyloxymethylphenyl) pyridO-ylmethylamxne a 

yellow solid (115 g, 100% yield) 

To a 0»C solution of N- (4-t-butyldimeythsilyloxy 
methylphenyl)pyrid-3-ylmethylamine (115.25 g, 0.351 moles, 1 
eq) in dichloromethane (DCM, 17.7volumes) and pyridine 
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(8.7volumes) was added ethanesulfonyl chloride (50.26 g, 
0.391 moles, 1.1 eq) . The reaction was allowed to warm to 
room temperature overnight. The dark red reaction was 
stirred with K2CO3 (1 wt eq) for 30 minutes and then 
5 filtered and concentrated to dryness. The residue was 

purified by Biotage with 3:1 to 2:1 DCM/ EtOAc to give N-(4- 
t-butyldimeythsilyloxymethylphenyl) -N- ( ethyl sul f onyl )pyrid- 
3-ylmethylamine a yellow solid (91.24 g, 62% yield). 
To a 0°C solution of N- (4-t- 
10 butyldimeythsilyloxymethylphenyl) -N- (ethylsulfonyl)pyrid-3- 
ylmethylamine (90.61 g, 0.215 moles, 1 eq) in DCM (10 
volumes) was added tetrabutylammonium fluoride (1.0 M in 
THF, 252.4 mL, 1.17 eq) dropwise and stirred for 15 minutes, 
The bath was removed and the reaction allowed to stir 
15 overnight. Washed with sat. NaaCOa solution, water, and 
then brine. Dried the organics with NajSO*. Stripped to 
yellow oil. Combined lots and prepped clean with 50/50 
. EtOAc/DCM on Biotage 75. Triturated solid product to give 
the title compound (30.0 g, 46% yield). 



20 



Example 504 

N- (4-Formylphenvl) -N- (ethanesulfonv l)pvrid-3-ylmethylamine 

^COH 




To a solution of DMSO (0.190 mL, 2.68 mmol) in 4 mL DCM 
25 at -78 °C was added oxalyl chloride (0.146 mL, 1.67 mmol) 
dropwise. After 15 min a solution of N-(4- 
(hydoxymethyl) phenyl) -N- (ethanesulfonyl) pyr id- 3- 
ylmethylamine (0.241 g, 0.669 mmol) was added via cannula. 
The reaction was stirred for 30 min and triethylaraine (0.932 
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rnL, 6.69 tranol) was added and warmed to 0 "C over 1 h. The 
mixture was poured into saturated NaHCOa solution and 
diluted with ether. The organic layer was washed with H2O 
and brine, dried over MgS04, filtered, and concentrated. 
The residue was chromatographed on silica gel with 5:1 
DCM/EtOAc to give 173 mg of a clear oil (72%) . NMR: 9.97 
(S,1H), 8.50 (dd,J=4.9,1.5Hz,lH). 8.35 (d, J=2 .OHz, IH) , 7.87 
(m,2H), 7.66 (dt, J=7 .8, 2 . OHz, IH) , 7.44 (m,2H), 7.24 
(ddd,J=7.8,4.9,1.0 Hz,lH), 4.97 (s,2H), 3.84 (q, J=9 . 3Hz, 2H) . 



Example 505 

N- (3- (Phenoxymethvl) phenyl) -N- (eth anesulfonyl)pyrid-3-, 
ylmethyl amine 
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10 



15 




TO a solution of triphenylphosphine (0.141 g, 0.539 
rmol) in 3.5 mL THF was added diethylazodicarboxylate (0.165 
g, 0.539 mmol). After 5 min phenol (0.061 g, 0.646 tnmol) 
was added as a solution in 2 tnL THF. After 5 min N-(3- 
(hydroxymethyl) phenyl) -N- (ethanesulfonyl)pyrid-3- 
ylmethylamine (0.165 g, 0.539 rmol) was added as a solution 
in 2 mL THF and the reaction was stirred for 3 days. The 
'mixture was diluted with EtOAc, washed with 1 N NaOH and 
brine, dried over MgSO^, filtered and concentrated. The 
residue was chromatographed on silica gel with 4:1 to 2:1 
DCM/EtOAc to give the title compounds as a clear oil. H 
NMR: 8.48 (d, J=l . 5Hz, IH) , 8.36 (s,lH), 7.64 (d, J=7 .8Hz, IH) , 
7.36-7.23 (m,5H), 7.19 (m,2H), 6.95 (t , J=7 . 8Hz, IH) , 6.91 
(d,J=7.8Hz,lH), 5.01 (g,2H), 4.84 (s,2H), 3.03 
(q,J=7.6Hz,2H). 1.39 (t , J=7 . 6Hz, 3H) . MS calcd. 382.1; MS 

(M+1) 383.1. 
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Example 506 

N- (4- (Phenoxvmethvl) phenyl) -N- (etha 7nf^3ulfonvl)pyrid-3- 
ylmethylandne 



15 




The title conpound was prepared using a method similar 
to the method of Example 505 using N- {4-hydroxyraethyl- 
phenyl) -N- (ethylsulfonyl)pyrid-3-ylmethylamine. NMR: 
8.41 (d,lH,J=3.4Hz), 8.29 (d, IH, J=l . 5Hz) , 7.63 
(d,lH,J=7.8Hz), 7.00-7.40 (ra,7H), 6.86 {m,3H), 4.92 (s,2H) , 
4.81, {S,2H), 3.00 {q,2H,J=7.3Hz), 1.34 (t , 3H, J=7 . 3Hz) . MS 
calcd 382.1; MS (M+1) 383.1. 

By a method similar to the method of Example 475 the 
following confounds were prepared: 




No. 
507 


R2 

3-(a-hydroxybenzyl) 


Data 

'HNMR: 8.43 (dd,J=4.9,1.5Hz,lH), 8.29 
(d,J=2.0Hz,lH). 7.63 (dt,J=8.3,1.5Hz,lH), 7.36-7.21 
(in.8H), 7.19-7.12 (m,2H), 5.77 (s,lH), 4.84 (s^H), 
3.06 (q,J=7.3Hz,2H), 2.68 (br s,lH), 1.39 
ftJ=7.3Hz.3H) 


508 


4-(a-hydroxybenzyl) 


'HNMR: 8.48 (d,lH,J=3.9Hz). 8.35 (br s,lH), /. 
(d,lH,J=7.8Hz), 7.34 (m,5H), 7.30-7.23 (m,3H), 7.21 
(d,2H,J=8.3Hz), 5.80 (s,2H), 4.88 (s,2H), 3.07 
fq.2H.J-7.3Hz), 1.41 (t,3HJ=7.3Hz). MS calcd 



wo 01/56990 



PCT/USOl/00643 



-125- 







382.1 ; MS (M+n 383.1 


509 


%Jn -hvdrox v-2- 

fluoiobenzyl) 


'HNMR: 8.46 (d,lH,J=3.4Hz), 8.32 (s,lH), 7.62 
(m,lH), 7.42-6.92 (m,9H), 6.00 (s,lH), 4.85 (s,2H), 
3.06 (m,2H), 1.38 (m,3H). MS calcd 400.1; MS 
(M+1) 401.1 


510 


3-(a-hydroxy-3- 
fluorobenzyl) 


'HNMR: 8.46 (d,lH), 8.34 (s,lH), 7.62 (d,lH), 7.40- 
7.15 (m,6H), 7.04-6.88 (m,3H), 5.75 (s,lH). 4.85 
(s^H), 3.07 (q,2H,J=7.3Hz), 1.40 (t,3H,7.3Hz). MS 
calcd 400.1; MS (M+1) 401.1 



10 



15 



20 



Example 511 

N- (3- (a-Hvdroxy-4-ethoxycarbon.ylben zvl) phenyl) -N- 
(ethanesulf onyl) pvrid-3 -ylmethylamine 




cap. 



A solution of ethoxycarbonylphenylzinc iodide in THF 
(Rieke Metals, Inc.) (0.5 M, 2.8 ml) was evaporated to 
dryness irnder nitrogen. To the residue was added 
chromiun(III) chloride (0.210 g, 1.33 mraole ), N-(3- 
f ormylphenyl) -N- (2 , 2 , 2 -trif uoroethylsulf onyl) pyrid-3 - 
ylmethylamine (0.210 g, 0.7 ramole) , and tetramethylurea (0.5 
+ 1.5 ml), followed by chlorotrimethylsilane (0.7 ml, 0.55 
mraole) dropwise. The mixture was stirred overnight at room 
temperature. A few pieces of ice, 1 ml of saturated NaHCOa 
and 1 ml of ethylene diamine were added to the reaction 
mixture, which was filtered. The organic layer was washed 
with brine, after extraction with ethyl acetate. Evaporation 
afforded the crude product, that was chromatographed on a 
silica-gel column eluted with ethyl acetate and chloroform 
to give the title corapoiand. NMR: 8.44 (d,lH, J=4.1H2), 
8.29 (S,1H), 7.99 (d, 2H, J=8Hz) , 7.62 (d, IH) , 7.34-7.14 
(m,7H), 5.80 (s,lH), 4.85 (s,2H), 4.36 (q,2H, J=7.1Hz), 3.05 
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(q,2H, J=7.4Hz) , 1-41 (m, 6H) . MS calcd. 454.2; MS (M+1) 
455.2. 

Example 512 

N- (3, (g-Hydroxy-S-ethoxycarbonylbenzyl) phenyl) -N- 
5 (ethanesulf onyl ) pyrid-3 -ylmethylamine 




The title compound was prepared using a method similar 
to the method of Example 511 using 3- 

ethoxycarbonyl phenyl zinc chloride (Rieke Metals Inc.) as 
10 starting materials. NMR: 8.43-8.29 (m,2H), 7.63 (d,lH), 

7.40-7.00 (m,9H), 5.80 (s,lH), 4.85 (s,2H), 4.36 {q,2H), 
3.08 (m,4H), 1.38 (m, .6H) . MS calcd 454.2; MS (M+1) 
455.2. 

By a method similar to the method of Example 491 the 
15 following compounds were prepared: 




No. 


R2 


Data 


513 


3-(4-ethoxycarbonyl 
benzyl) 


'HNMR: 8.48 (d,lH,J=4.3Hz), 8.33 (s,lH), 7.95 
((m,J=8.2Hz), 7.62 (d,lH,J=7.8Hz). 7.27-6.94 
(m,7H), 4.85 (s,2H), 4.36 (q,2H,J=7.3Hz), 3.95 (s,2H), 
3.10 (q,2H,J=7.0Hz), 2.04 (IH), 1.38 (m,6H). MS 
calcd 438.2; MS (M+1) 439.1 


514 


3-(2-fluorobenzyl) 


'HNMR: 8.47 (m,lH), 8.36 (d,lH,J=2.0Hz), 7.64 
(m,lH), 7.26-6.96 (m,9H), 4.85 (s,2H), 3.93 (s^H), 
3.08 (q^H). MS calcd 384.1; MS (M+1) 385.2 
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Example 515 

N- (3- (g-Fluorobenzyl) phenyl) -N- (ethanesulfonyPpyrid-B' 
yl methyl amine 




5 To a solution of N- {3- (a-hydroxybenzyl) phenyl) -N- 

(ethylsulfonyl)pyrid-3-ylmethylamine (0.106 g, 2.77 mmol) in 
DCM was added DAST (0.040 mL, 3.05 mmol) . The reaction was 
stirred overnight and poured into saturated NaHCOa solution 
and extracted with EtOAc, dried over MgS04, filtered, and 

10 concentrated. The residue was chromatographed on silica gel 
with 2:1 DCM/EtOAc to give the title compound as a clear 
oil. NMR: 8.47 (dd, J=4 . 9, 1 . 5Hz, IH) , 8.33 

(d, J=2.0Hz,lH) , 7.63 (dt , J=7 . 8 , 2 . OHz, IH) , 7.38-7.28 (m,4H) , 
7.24-7.16 (m, 6H), 4.89 (Aof AB, d, J=14 . 8Hz , IH) , 4.83 

15 (BofABd, J=14.8Hz,lH) , 3.07 (q, J=7 . 3Hz, 2H) , 1.40 

(t, J=7.3Hz,3H) . MS calcd. 384.1; MS (M+1) 385.1. 



Example 516 

N- (4- (g-Fluorobenzyl) phenyl) -N- (ethanesulf onyl)pyrid-3- 
20 ylmethylamine 
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By the method of Example 515 using N-(4-{a- 
hydroxybenzyl) phenyl) -N- (ethylsulf onyl) pyrid-3-ylmethylamine 
gave the title compound. NMR: 8.49 (d, IH, J==3 . 9Hz) , 8.37 
(brs,lH), 7.72 (d, IH, J=7 . 8Hz) , 7.37 (m,3H), 7.31-7.23 
5 (m,7H), 6.41 (d, IH, J=49 . 9Hz) , 4.90 (s,2H), 3.08 

(q,2H, J=:7.3Hz) , 1.43 (t , 3H, J=7 . 3Hz) . MScalcd 384.1; MS 
(M+1) 385.2. 

Example 517 

. 10 N- (3-Ben2oylphenyl) -N- (ethanesulfonyl)pyrid-3-ylmethylamine 




To a solution of N- (3- (a-hydroxybenzyl) phenyl) -N- 
(ethylsulfonyl)pyrid-3-ylmethylamine (0.717 g, 1.87 mmol) in 
10 mL DCM was added activated MnOz (0.489 g, 5.62 mmol) . 

15 The reaction was gently heated and sonicated for 5 min then 
stirred overnight. Another portion of MnOz (0.489 g, 5.62 
mmol) was added and it was sonicated and stirred overnight 
again. The mixture was filtered through Celite and 
concentrated to give a pure white solid. NMR: 8.52 

20 (dd,J=4.9,1.5Hz,lH) , 8.40 (d, J=2 . OHz, IH) , 7.74-7.66 (m,5H), 
7.61 (m,lH), 7.51-7.42 (m,4H), 7.25 (dd, J=7 . 8 , 4 . 9Hz, IH) , 
4.93 (S,2H), 3.14 (q, J=7.3Hz,2H) , 1.45 (t, J=7 . 3Hz, 3H) . MS 
calcd. 380.1; MS (M+1) 381.1. 



25 
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Example 518 

N- (4-Benzoylphenyl) -N- (ethanesulfonyl)pyrid-3-ylmethylamlne 

O 




By the method of Example 517 using N-(4-(a- 
hydroxybenzyl) phenyl) -N- (ethylsulfonyl) pyrid-3-ylmethylamine 
the tittle compound was obtained. NMR: 8.51 
(d,lH, J=3.9Hz) , 8.44 (br S,1H), 7.79-7.71 (m,4H), 7.59 
(m,lH), 7.48 (m, 2H) , 7.41 (d,2H, J=8.3Hz) , 7.26 (m,2H), 4.99 
(s,2H), 3.15 (q,2H, J=7.3Hz) , 1.46 (t , 3H, J=7 . 3Hz) . MScalcd 
380.1; MS (M+1) 381.1. 

Example 519 

N" (3- (1- Phenyl vinyl) phenyl) -N- (ethanesulfonyl)pyrid>'3-' 
ylmethylamine 




To a suspension of methyltriphenylphosphonium bromide 
(0.269 g, 0.752) in 3 mL THF at 0 °C was added KHMDS (0.5 M 
in toluene, 1.5 mL, 0.752 mmol) . The mixture was warmed to 
ambient temperature for 1 h and N- (3-benzoylphenyl) -N- 
(ethylsulfonyl)pyrid-3 -ylmethylamine (0.143 g, 0.376 mmol) 
as a solution in 3 raL THF was added via cannula. After 3 h 
the mixture was poured into saturated NaHCOs solution and 
Extracted with EtOAc, dried over MgS04, filtered and 
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concentrated. The residue was chromatographed with 10:1 to 
5:1 DCM/EtOAc to give the title compoimd as a clear oil. 
NMR: 8.50 (dd, J:=4 . 9, 1 . 5Hz, IH) , 8.35 (d, J=2 . OHz, IH) , 7.70 
(dt, J=7.8,2.0Hz,lH) , 7.37-7.19 (m, 9H) , 7.14 (m,lH), 5.48 
5 (d, J=1.0Hz,lH) , 5.39 (d, J=l . OHz , IH) , 4.85 {s,2H), 3.09 

(q, J=7.3Hz,2H) , 1.41 (t , J=7 . 3Hz, 3H) . MScalcd. 378.1; MS 
(M+1) 379.1. 

Example 520 

N- (4- (1-Phenylvinyl) phenyl) -N- (ethanesulf onyl)pyrid-3- 
10 ylmethylamine 




By the method of Example 519 using N- (4-benzoylphenyl) - 
N- (ethylsulfonyl)pyrid-3 -ylmethylamine the tittle compound 
was obtained. NMR: 8.51 (d, IH, J=3 . 9Hz) , 8.44 (brs,lH), 

15 7.79-7.71 (m,4H), 7.59 (m, IH) , 7.48 (m, 2H) , 7.41 
(d,2H, J=8.3Hz) , 7.26 (m, 2H) , 4.99 (s,2H), 3.15 
(q,2H, J=7.3Hz) , 1.46 (t , 3H, J=7 . 3Hz) . MScalcd 380.1; MS 
(M+1) 381.1. 

Example 521 

20 N- (3- (g-Methylbenzyl) phenyl) -N- (ethanesulfonyl)pyrid-3- 
ylmethylamine 
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The title cortpound was prepared using a method similar 
to the method of Example 491 using N-[3-{l- 
phenyl vinyl) phenyl] -N- (ethylsulfonyl)pyrid-3-ylmethylamine. 

NMR: 8.47 (dd, J=4 . 9 , 1 . 5Hz, IH) , 8.32 (d, J=2 . OHz, IH) , 7.61 
(dt, J=7.8,2.0Hz,lH) , 7,30-7.05 (m, 9H) , 6.99 (m,lH), 4.82 
(S,2H), 4.08 (q, J=:7.3HZ,1H) , 3.04 (q, J=7 .3Hz, 2H) , 1.56 
(d, J=7.3Hz,3H) , 1.38 (t , J=7 • 3Hz, 3H) . MS calcd. 380.2; MS 
(M+1) 381.2. 

Example 522 

N- (4- (g-Methylbenzyl) phenyl) -N- (ethanesulfonyl)pyrid"3- 
ylme thyl amine 




The title compound was prepared using a method similar 
to the method of Example 491 using N-[3-(l- 
phenylvinyl) phenyl] -N- (ethylsulfonyl)pyrid-3-ylmethylamine. 

NMR: 8.49 (dd, IH, J=4 . 4 , 1 . OHz) , 8.35 (d, IH, J=l . 5Hz) , 7.72 
(d,lH, J=7.8Hz) , 7.31-7.11 (m, lOH) , 4.86 (s,2H) , 4.10 
(q,lH, J=7.3Hz) , 3.07 (q, 2H, J=7 . 3Hz) , 1.59 (d, 3H, J=7 . 3Hz) , 
1.41 (q,3H, J=7.3Hz) . MS calcd 380.2; MS (M+1) 381.3. 
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Preparation 11 
N- (3-lodo-4-methylphenyl)pyrld-3-ylmethylamine 

The title compound was prepared using a method similar 
to the method of Preparation 8 with 3-iodo-4-methylaniline 
5 as starting material. NMR: 8.61 (d, J=l . 5Hz, IH) , 8.53 
(dd, J=4.9,2.0Hz,lH) , 7.67 (dt , J=7 . 8, 1 . 5Hz, IH) , 7.27 
(ddd, J=7.8,4.9,1.0Hz,lH) , 7.15 (d, J=2 . 5H2, IH) , 7.00 
(d,J=8.3Hz,lH) , 6.52 (dd, J=7 . 8 , 2 . 5Hz, IH) , 4.30 
(d, J=5.4Hz,2H) , 3.97 (brs,lH), 2.31 (s,3H). 

10 

Example 523 

N- (3-Iodo-4-methylphenyl) -N- (ethanesulfonyl)pyrid-3- 
ylmethylamine 




15 The title compound vfas prepared using a method similar 

to the method of Example 467 using 

N- (3-iodo-4-methylphenyl)pyrid-3-ylmethylamine. NMR: 8.50 
• {d,J=3.4Hz,lH) , 8.36 {d, J=l . 6Hz, IH) , 7.69 (m,2H), 7.26 
(t, J=5.9Hz,lH) , 7.14 (d, J=7.8Hz,lH) , 7.08 
20 (dd, J=7.8,2.0Hz,lH) , 4.84 (s,2H) , 3.08 (q, J=7.3Hz, 2H) , 1.42 
(t, J=7.3Hz,lH) . 
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Exatnple 524 

N- (3-Formvl-4-Tnethvlphenyl) -N- (ethanesulfonyPpyrid-B- 
vlmethylamine 



A mixture of N- (3-iodo-4-methylphenyl) -N- 
(ethylsulfonyl)pyrid-3-ylTnethylamine {0.415 g, 0.997 mmol) , 
sodium formate (0.102 g, 1.50 mmol) , and dichloro- 
bis(triphenylphosphine) palladium (0.014 g, 0.020 ramol) were 
combined in 1.0 mL DMF and purged with anhydrous CO gas. 
The mixture was heated to 100 «>C for 1.5 h. The reaction 
was poured into saturated NaHCOa solution and extracted with 
EtOAc. The combined fractions were washed with H2O and 
brine, dried over MgS04, filtered and concentrated. The 
mixture was chromatographed on silica gel with 1:1 EtOAc/DCM 
to give the title compound as a clear oil. NMR: 10.11 
Cs,lH), 8.38 (br S,1H), 8.26 (br s,lH). 7.60 (m,2H), 7.13 
(m,lH)/ 7.00 {s,2H), 4.80 (s,2H), 3.00 (q, J=7 . 3Hz, 2H) , 2.52 
(s,3H), 2.35 (t, J=7.3Hz,3H) . 

Example 525 
N- (3- (g-Hydroxybenzyl) -4-methylphenyl) -N- 
ethanesulf onyl ) pyrid-3 -ylmethylamine 
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The title compound was prepared using a method similar 
to the method of Example 475 using N- (3-formyl-4-methyl- 
phenyl) -N- (ethylsulfonyDpyrid-S-ylmethylamine. NMR: 
8.46 (brs,lH), 8.30 (br S,1H), 7.69 (br d, J=7 . 8Hz, IH) , 7.45 
5 {s,lH), 7.36-7.19 (m,4H), 7.13 (d, J=6 . 3Hz, 2H) , 7.06 (m,2H), 
5.87 (S,1H), 4.91 (AofAB,d,J=14.7Hz,lH) , 4.82 
(BofAB,d,J=14.7Hz,lH) , 3.08 (q, J=7 .3Hz, 2H) , 2.54 (brS,lH), 
2.13 (S,3H), 1.41 (t,J=7.3Hz,3H) . MS calcd. 396.2; MS (M+l) 
397.2. 

10 

Example 526 

N- (3-Benzyl-4-methylphenvl) -N- (ethanesulf onvl)pvrid-3- 
ylmethylamine 




15 The title compound was prepared using a method similar 

to the method of Example 491 using N- (3- (a-hydroxybenzyl) -4- 
methylphenyl) -N-ethanesulf onyl) pyrid-3-ylmethylamine . H 
NMR: 8.49 (d, J=3 . 9 , IH) , 8.32 (br S,1H), 7.67 (br 
d,J=7.8Hz,lH) , 7.28-7.17 (m,4H), 7.09 (d, J=7 . 8Hz, IH) , 7.02 

20 (dd,J=7.8,2.0Hz,lH) , 6.97 (d, J=7 .4Hz, 2H) , 6.88 
(d,J=2.3Hz,lH) , 4.81 (S,2H), 3.88 (s,2H), 3.06 
(q,J=7.3Hz,2H), 2.18 (s,3H), 1.39 (t , J=7 . 3Hz, 3H) . MS calcd. 
380.2; MS (M+l) 381.2. 
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Example 527 
N- (3- (4-t-Butylphenoxv) -4-methylphenyl) -N- 
(ethanesulfonyl)pyrid-3-ylmethylamine 




5 The title compound was prepared following Exatnple 342 

using N- (3 -iodo- 4-methylphenyl) -N- (ethanesulf onyDpyrid-S- 
ylmethylamine and 4-tert-butylphenol and purifying via 
radial chromatography eluting with 50:50 to 53:47 
THF/hexanes gave the title compound. NMR (400 MHz) 1.32 ' 
10 (9H, s), 1.39 (3H, t, J=7.8 Hz), 2.19 (3H, s) , 3.07 (2H, q, 
J=7.8 Hz), 4.79 (2H, s) , 6.70 (3H, m) , 6,92 (IH, dd, J«2.0, 
7.8 Hz), 7.16 (IH, d, J=7.8 Hz), 7.20-7.31 (3H, m) , 7.67 
(IH, d, J=8.3 Hz), 8.31 (IH, bs) , 8.50 (IH, bs) . HRMS 
calculated 439.2055 [M+H] + Found 439.2073. 

15 

Example 528 
N- (3- (2 -Met hoxyphenoxy) benzyl) -N- (2,2,2- 
trifluoroethane3ulfonvl)pyrid-3-ylmethylamine 




20 The title compound was prepared following Example 1 

using 3- (2-benzyloxyphenoxy)benzyl amine gave the title 
compound which was isolated as its HCl salt. ^H NMR: 8.53 
(S,1H), 8.40 (S,1H), 7.62 (d, IH, J=8Hz) , 7.14-7.24 {m,4H), 
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6.85-7.00 (Tn,4H), 6.77 {s,lH), 4.39 (s,2H), 4.30 (s, 2H) , 
3.80 (s,3H), 3.56-3.58 '(m, 3H) . MS calcd. 466.48; MS (M+1) 
467.9. 

5 Example 529 

N- (3- ( 2 -Methoxyphenoxy) benzyl) -N- (etha nesul£onyl)pyrid-3- 

y Ime t hyl amine 

0CH3 




The title corapovmd was prepared following Example 1 
10 using 3- (2-benzyloxyphenoxy)benzyl amine gave the title 
compound which was isolated as its HCl salt. NMR: 
8.51(d'lH,J=4Hz), 8.39 (S,1H), 7 . 65 (d, IH, J=8Hz) , 7.13-7.24 
(m,4H), 6.84-7.02 (m,4H), 6.78 (s,lH), 4.34 (s,2H), 4.25 
(s,2H), 3.81 (S,3H); 2.92-2.96 (m,2H), 1.28 (t,3H. J=8Hz) . MS 
15 calcd. 412.5; MS (M+1) 413.6. 



20 



Example 



530 



N- (3- (2 -Phenvlvinyl) phenyl) -N- (ethanesul fonvl)pyrid-3■ 
ylmethyl amine 




25 



Benzyl triphenylphosphonium bromide (0.765 g , 1.77 
ramol) was dispersed into THF (12 ml) and cooled at 0«C. To 
the cooled suspension was added dropwise a solution of 
potassium bis (trimethylsilyl) amide (0.5 M, 3.5ml, 1.75 
ramol) . After stirring at 0 »C for 1 h, a solution of ) . N- 
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(3-formyl -phenyl) -N- (ethylsulfonyl)pyrid-3 -ylmethylamine 
(0.304 g, 1.0 nunol) in THF was added. The reaction mixture 
was stirred at ambient temperature for 2 h. Evaporation and 
chromatography on silica-gel eluting with toluene-BtOAc to 
5 give the title compound. NMR: 8.48 (d, IH, J=3 .4Hz) , 8.30 
(d,lH,J=2.0Hz), 7.65 (d, IH, J=7 . 8Hz) , 7.30-6.74 (m,8H), 6.60 
(q,2H,J=12.2,37.1Hz), 4.68 (s,2H), 2.87 (q, 2H, J=7 .3Hz) , 1.28 
(t,3H,J=7.4Hz). MS calcd 378.1; MS (M+1) 379.1. 

Example 531 

M- (7- (:>-Phenvlethyl> phenyl) -N- ( ethanesulf onyl) pyrid-3- 
ylmethylamine 



15 



20 




N- {2-phenylvinylphenyl) -N- (ethylsulfonyl)pyrid-3- 
ylmethylamine (0.50 g, 0.13 mmol) was dissolved in ethanol 
(5 ml), followed by addition of 5% platinum- on- carbon (0.38 
g) . After flushing with hydrogen, the mixture was stirred 
under hydrogen-ballon at ambient temperature overnight and 
filtered. Upon evaporation, it underwent chromatography on 
silica-gel with eluent of toluene and EtOAc and gave 0.32 g 
(64% yield). ^HNMR: 8.48 (d, IH, J=3 .4) , 8.34 .(s,lH), 7.68 
(S,1H), 7.30-6.86(m,10H), 4.81 (s,2H), 3.04-2.82 (m, 6H) , 
1.38 (t,3H, J=7.3H2). MS calcd 380.2; MS (M+1) 381.1. 
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Example 532 

N- (3- (Prop-l-en-l-yDphenyl) -N- (ethanesulfonyPpYrid-S.: 



ylmethvlainine 




The title compound was prepared using a method similar 
to the method of Example 530 using N- (3-formylphenyl) -N- 
(ethylsulfonyl)pyrid-3-ylmethylamine. NMR: 8.39 
(d,lH,J=1.5Hz), 8.30 (S,1H), 7.62 (d. IH, J=8.3Hz) , 7.22-6.80 
(m,5H), 6.25 (d, IH, J=10 . 3) , 5.70 (m,lH), 4.80 (s,lH), 3.01 
(q,2H,7.4Hz), 1.72 (d, 3H, J=6 . 4Hz) , 1.34 (t , 3H, J-7 .3Hz) . MS 
calcd 316.1; MS (M+1) 317.1. 



15 



20 



Example 533 
N- (3- (2 -N,N-Diethvlamidovi nvl) phenyl) -N- 
(ethane3ulfonvl)pvri d-3-vlmethylamine 




The title compound was prepared using a method similar to 
the method of Example 530 using N- (3-formylphenyl) -N- 
(ethylsulfonyl)pyrid-3-ylmethylamine. NMR: 8.41 
(d,lH,J=3.4Hz), 8.32 (s,lH), 7.70-7.03 (m, 9H) , 6.61 
(d,lH,15.1Hz), 4.83 (S,1H), 3.39 (m,2H), 3.05 (m,2H), 1.36 
(t,3H,J=7.3Hz), 1.26-1.04 (m, 6H) . MS calcd 401.2;MS (M+1) 
402.2. 
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Example 534 

N- (3- (2-EthoxYcarbonvlviny i >t>henvl) -N- (ethanesulfonyl)] 
3 -ylmethvlamine 



10 



:id- 




The title compound was prepared using a method similar to 
the method of Example 530 using N- {3-formylphenyl) -N- 
(ethylsulfonyl)pyrid-3-ylmethylaraine. NMR: 8.50 
(d,lH,J=1.5Hz), 8.37 (S,1H), 7.80-7.50 (m,2H) , 7.30-7.10 
(m,4H), 4.90 (S,2H), 4.25 (q, 2H, J=7 . 3Hz) , 3.10 (q, 
2H,7.3Hz), 1.50-1.28 (m, 6H) . MS calcd 374.1; MS (M+1) 
375.1. 



15 



20 



Example 535 

N- (3-Propvlphenvl) -M- (ethA nesulfonvDpvri d-S-Ylmethylamine 




The title compound was prepared using a method similar 
to the method of Example 431. NMR: 8.48 (d, IH, J=3 .4Hz) , 
8.35 (d,lH,J=1.5Hz), 7.70 (d,lH, 7.8Hz), 7.21 {m,2H), 7.05 
(m,3H), 4.87 (S,2H), 3.10 (q, 2H,J=7.8Hz), 2.50 
(t,2H,J=7.3Hz), 1.75-1.20 (m, 6H) , 0.85 (t . 3H, J=7 . 3Hz) . MS 
calcd 318.1; MS (M+l) 319.1. 
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Example 536 

N- (3 -Trif luoromethoxyphenyl ) -N- (2,2,2- 
tirifluoroethanesul£onyl)pyrid-3-ylmethvlamine 




5 3- (Ttrifluoromethoxy) aniline (0.602 g, 3.4 tnmol) and 

pyridine- 3 -caroxaldehyde (0.400g, 3.7 itimol) were dissolved 
in methanol (10 ml) . The solution was refluxed for 3 h and 
then cooled in an ice-bath. To the solution was added 
sodium borohydride (0.212 g, 5.5 ramol) in portions. The 

10 reaction mixture was stirred at ambient temperature 

overnight. After addition of small pieces of ice, the 
solvent was evaporated to near dryness. The residue was 
dissoved in cold water and extracted with ethyl acetate. The 
organic phase was washed with brine and dried over MgS04. 

15 Filtration and evaporation afforded N-(3- 

trifluoromethoxyphenyl)pyrid-3-ylmethylamine. NMR: 8.43- 
8.44 (m,2H), 7.60(d,lH), 7.00-7.30 (m,3H), 6.20-6.40 (m,2H), 
4.27 (d, 5.4Hz). MS calcd 268.1; MS (M+1) 269.0. 

N- (3- trif luoromethoxyphenyl) pyrid-3-ylmethylamine (0 .270 

20 g, 1 ramol) and pyridine were dissolved in dichloroethane (2 
ml) . The solution was cooled in an ice-bath. To the 
solution was added 2 , 2 , 2-trif luoroethylsulf onyl chloride 
(0.274 g, 1.5 mmol) . The mixture was stirred at room 
temperature overnight. Upon removing solvent, the residue 

25 was dissolved in water and extracted with EtOAc. The 
organic phase was washed with brine concentrated. The 
residue was chromatographed to afford the title compound. 
NMR: 8.42 (d, IH, J=6.4Hz) , 8.20 (d, IH, J=2 . OHz) , 7.57 
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(d,lH,J=9.8Hz), 7.40-6.85 (m, 5H) , 4.81 (s,2H), 3.72 (q,2H, 
J=7.8Hz). MS calcd 414.1; MS (M+l) 415.1. 

Bv a method similar to the m ethod of Example 536 the 
following compounds were prepared; 




No. 
537 


Rl 

SO2CH2CH3 


R2 

3-trifluorometiioxy 


Data 

'HNMR: 8.42 (s, IH), 8.29 (s, IH), 7.60 
M ITTV 7 nO-7 30 (xpl 5IH 4.81 (s.2H), 
3.01 (q,2H,J=7.3Hz), 1.35 (t,3H,J=7.3). 
MS calcd 360.1: MS fM+l) 361.2. 


538 


SO2CH2CF3 


4-trifluoiome&yl 


'HNMR: 8.43 (d,lH,J=3.9Hz), 8.26 
(s,lH), 7.56 (m,3H), 7.00-7.30 (m,3H), 
4.85 (s,2H), 3.72 (q,2HJ=8.3Hz). MS 
■^OR ns- MS n\/f+n 399.1 


539 


SO2CH2CF3 


4-trifluoiomethoxy 


'HNMR: 8.44 (d,lH,J=3.9Hz), 8.25 
(d,1.5Hz), 7.59 (d,lH,J=7.8Hz), 5.00- 
7.30 (m.5H), 4.80 (s^H), 3.72 
(q^H,J=8.8Hz). MS calcd 414.1; MS 
(M+l) 415.1 


540 


SO2CH2CH3 


4-trifluoromethoxy 


'HNMR: 8.42 (d,lH,J=3.4Hz), 8.29 
(d,lH,J=2.0Hz), 7.61 (d,lH,J=7.8H2), 
7.00-7.25 (m, 5H),4.79 (s^H), 3.01 
(q,2H,J=7.3Hz), 1.35 (t,3H,J=7.3Hz). 
MS calcd 360.1: MS (M+l) 361.2 


541 


SO2CH2CF3 


3-methoxy 


'HNMR: 8.41 (d,lH,J=3.4Hz), 8.26 
(s„lH), 7.59 (d,lH,J=7.8Hz), 7.17 
(m,2H), 6.60-6.86 (ni,3H), 4.79 (s,2H), 
3.50-3.82 (m,5H). MS calcd 360.1; MS 
(M+l) 361.1 


542 


SO2CH2CF3 


4-(prop-2-yl) 


'HNMR: 8.42 (d,lH,J=3.9Hz), 8.23 
(IH), 7.62 (d,lH,J=7.8Hz), 6.96-7.26 (m, 
5H), 4.78 (s,2H), 3.71 (q,2H,J=9.3Hz), 
2.79 (quint,lH,J=7.3Hz), 1.13 
(d,6HJ=7.8Hz). MS calcd 372.1; MS 
(M+l) 373.2. 


543 


SO2CH2CF3 


2-trifluronnethoxy 


'HNMR: 8.44 (m,lH), 8.18 
(d,lH,J=2.0Hz), 7.62 (d,lH J=7.8Hz), 
6.80-7.40 (m,5H), 3.80 (a.2H.J=9.3Hz). 
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MS calcd 414.1; MS (M+1) 415.1 


544 


SO2CH2CF3 


3-(prop-2-yloxy) 


HNmR: 8.41 (d,lHJ=3.4Hz), 8.2o 
(d,lH,J=1.5Hz), 7,59 (d,lH,J=7.8Hz), 
7.10-7.22 (in,2H), 6.56-6.80 (m, 3H), 
4.79 (s,2H), 4.34 (m,lH,J=5.9Hz), 3.73 
(q,2H,J=9.2Hz),1.17 (<i,6H,J=5.9Hz ). 
MS calcd 388.1; MS (M+1) 389.2 


N- ( 3 -Benzyl -4- 


Example 545 
•chlorophenyl ) -N- (2,2,2- 



5 trif luoroethanesulf onyl ) pyrid-3 -ylmethylamine 




2-Chloro-5-nitrobenzophenone (1.3 g,5.0 mmol) , tin{II) 
chloride (4.5 g, 20 mmol), and ethanol (20 ml) were mixed 
and heated at 70 ^'C for 1 h. After cooling to room 

10 temperature, to the reaction mixture were added ice, EtOAc 
and aqueous NaHCOa and it was stirred for 30 min. The 
organic layer was washed with brine and dried over MgS04. 
Filtration and evaporation afforded 5-amino-2- 
Chlorobenzophenone . NMR , 7.85(m,2H), 7.30-7.66 

15 (m,3H7.20 (d, IH, J=8 . 8Hz) , 6.60-6.80 (m,2H) . MS calcd 
231.1; MS (M+1) 232.0. 

5 -Amino- 2 -chlorobenzophenone (1.2 g, 5.2 mmol) and 
pyridine -3 -carboxaldehyde (0.642 g, 6 mmol) were dissolved 
in methanol. The solution was refluxed for 2 h and then 

20 cooled in ice-bath. To the cold solution was added sodium 
borohydride (0.741 g„ 19.5 mmol) in portions. The reaction 
mixture was stirred at ambient temperature overnight. After 
addition of small pieces of ice, most of the solvent was 
evaporated. The residue was dissolved in water and 
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extracted with EtOAc. The cotnbined organic layer was washed 
with brine and dried over MgS04. Upon filtering and 
evaporation, solid precipitated, when chloroform was added 
to the oil. After cooling for a while, filtration and 
5 drying gave N- (3- (a-hydroxybenzyl) -4-chlorophenyl)pyrid-3- 
methylamine. .^H NMR , 8.40-8.70 (m,2H), 7.65 (d,lH), 7.00- 
7.50 (ni,7H), 6.83 (d, IH, J=2 . 5Hz) , 6.43 (d, IH) , 6.14 (s,lH). 
MS calcd 324.1; MS (M+1) 325.1. 

N- (3- (a-hydroxybenzyl) -4-chlorophenyl)pyrid-3- 
10 methylamine (0.105 g, 0.32 mmol) was dispersed into 

methylene chloride (5 ml) and triethylsilane (1 ml) . The 
mixture was cooled in an ice-bath. To the cooled suspension 
was added trif luoroacetic acid (0.6 ml) and then stirred 
overnight. The reaction mixture was cooled at 0 ^C, to which 
15 was added ice, aqueous NaHCOa and chloroform. The organic 
phase was washed with brine and evaporated to dryness. 
Chromatography afforded N- (3-benzyl-4-chlorophenyl)pyrid-3- 
ylmethylamine. NMR: 8.53 (d,2H, J=14Hz) , 7.19 
(d,lH,J=BHz) ,7.00-7.40 (m, 8H) , 6.20-6.40 (m, 2H) , 4.27 
20 (s,2H), 3.99 (s,2H). MS calcd 308.1; MS (M+1) 309.1. 

N- (3-benzyl-4-chlorophenyl)pyrid-3-ylmethylamine (0 .04 
g, 0.13 mmol) and pyridine (1 ml) was dissolved in DCM. The 
reaction was cooled in an ice-bath to which was added 
dropwise 2,2,2-trifluoroethylsulfonyl chloride (0.59 g, 0.32 
25 mmol) . The mixture was stirred at room temperature 

overnight. After evaporation of solvent, the residue was 
dissolved in EtOAc and washed with cold NaHCOa and brine, 
and evaporated to dryness. Chromatography gave the title 
compoiind. NMR: 8,51 (d, IH, J=3 . 9Hz) , 8.27 (s,lH), 7.59 
30 (d,lH,J=7.8Hz) , 7.34 (t , IH, J=8 . 3Hz) , 7.28 (d, 2H, J=7 . 8Hz) , 

7.21 (m,2H), 8.03 (m,3H), 6.89 (d, IH, J=2 .4Hz) , 4.78 (s,2H), 
4.01 (S,2H), 3.73 (q,2H, J=9.3Hz) . MS calcd 454.1; MS (M+1) 
455.0. 
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Preparation 12 



N- (4- (3-Hydroxyphenyl)pyrid-3-ylmethylaniine 

3-Pyridinecarboxaldehyde (0.550 g, 5 mmol) and 3- 
aminophenol (0.540 g, 5 ramol) were dissolved into methanol 
5 (15 ml) . To the solution was added a mixture of sodium 

cyanoborohydride (0.378 6 mmol) and zinc chloride (0.408 
g, 3.0 mmol) in methanol at room temperature. The reaction 
mixture was stirred for 2.5 h. Most of the methanol was 
evaporated under reduced pressure. Ice water was added to 

10 the residue. It was filtered and the layers were separated. 
The aqueous layer was extracted with EtOAc. The combined 
organic layers were washed with brine, dried over MgS04, 
filtered, and concentrated to give the title cottpoimd. 
NMR: 8.53 (s,lH), 8.45 (d, IH, J=3 . 9Hz) , 7.72 (d, IH, J=7 . 8Hz) , 

15 7.24-7.30 (m,2H), 6.95-7.01 (mlH) , 4.27 (s,2H). MS calcd. 
200.1; MS (M+1) 201.1. 

Example 546 
N- (4- (3-Cyclobutyloxyphenyl) -N- (2,2,2- 
20 trif luoroethanesulf onyl) pyrid-3 -ylmethylamine 



Sodium hydride (60% in mineral oil, 0.072 g, 1.8 mmol) 
was suspended in DMF at 0 °C. To the dispersion was added' 
dropwise (3 -hydroxyphenyl) pyrid-3 -ylmethylamine (0.250 g, 
25 1.24 mmol) as a solution in DMF. The reaction mixture was 
stirred at room temperature for 3 0 min. Then 
bromocyclobutane (0.25 g, 1.84 mmol) was added as a solution 
in DMF. The reaction was concentrated and the residue was 
diluted with water, extracted with EtOAc, washed with brine. 
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dried over MgS04, filtered and concentrated. The residue 
was purified by silica-gel chromatography to give N-(4-(3- 
Cyclobutyloxyphenyl)pyrid-3-ylmethylamine. NMR: , .8-61 
(d,lH,J=2.3Hz) , 8.51 (q,lH,J=1.6,3.13) , 7.68 (m, IH) , 7.25 
(m,lH), 7.04 (t,lH,1.7Hz) , 6.18-6.24 (m,2H), 6.09 
(t,lH, J=2.3Hz) , 4.6 (quint,lH, J=6.7Hz) , 2.33-2.42 (m,2Hj, 
2.06-2.18 (m,2H), 1.76-1.88 (m,lH), 1.57-1,70 (m, IH) . MS 
calcd. 254.1; MS (M+1) 255.1. 

To a solution of give N-(4-{3- 
Cyclobutyloxyphenyl)pyrid-3-ylmethylamine (0.180 g, 0.71 
mmol) in DCM (5 ml) and pyridine (1 ml) was dropped a 
solution of 2,2,2-trifluoroethylsulfonyl chloride (0.156 g, 
0.85 mmol) in DCM (1ml) at 0°C. The reaction mixture was 
stirred overnight ambient temperature. After evaporation of 
solvent, the residue was diluted with ice water and 
extracted with EtOAc. The organic layer was washed with 
brine, evaporated and chromatographed on silica gel eluting 
with chloroform / ethyl acetate to give the title compound. 

NMR: 8.50 (d, IH, J=4 . 7Hz) , 8.34 {s,lH), 7.65-7.69 (m, IH) , 
7.21-7.26 (m,2H), 6.74-6.80 (m, 2H) , 6.63 (t , IH, J=2 . OHz) , 
4.53 (q,lH, J=7.0Hz) , 3.80 (q, 2H, J=:8 . OHz) , 2.82-2.90 (m, 2H) , 
2.03-2.15 (m,2H), 1.77-1.89 (m, IH) , 1.60-1.73 (m,2H) . MS 
calcd. 400.1; MS (M+1) 401.2. 

By a method similar to the method of Example 546 the 
following compounds were prepared: 




No. 


R2 


Data 


547 


3-isobutyloxy 


'HNMR: 8.51 (m,lH), 8.35 fd,lH,J=2.0Hz), 7.68 
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(m,lH), 7,25 (m,2H), 6.66-6.90 (m,3H), 4.88 (s,2H), 

(m,lHJ=6.6Hz), 1.00 (d,6iy=6.5Hz). MScalcd ;MS 
(M+1) 


548 


3-sec-butoxyl 


'HNMR: 8.48 (d,lH,J=3.5Hz), 8.35 (s,lH), 7.67 
(m,lrlj, l.Z\j-l.Zo (nijZJij, o.ou-o.yu ^m,jxij, 't.o / 
(s,2H), 4.17 (m,lH,J=6.2Hz), 3.82 (q,2H,J=9.0Hz), 
1.45-1,75 (m, 2H,), 1.20 (d,3H,J=5.9Hz), 0.92 
(t,3H,J=7.4Hz). MScalcd 402.1; MS (M+1) 403.2 


549 


3-cyclopeQtyloxy 


HNMR: 8.52 (a,lrl,J-4.irlz), o.iD (.s,lJlj, /.oo 
(m,lH), 7.26 (m, 2H), 6.60-6.90 (m, 3H), 4.87 (s,2H), 
4.62 (m,2H), 3.82 (q,2iy=9.0Hz), 1.40-2.00 (m,8H). 
MS calcd 414.1; MS (M+1) 415.2 


550 


3-cyclohexyloxy 


'H NMR: 8.20-8.40 (m,2H), 7.69 (m,lH), 7.25 (m,2H), 
6.60-6.94 (mpxi), 4.8 / ^S,zn.J, 4.11 ^m,lxl^ i.oi 
(q,2H,J=8.8Hz), 1.10-2.00 (m,10H). MScalcd 428.1; 
MS (M+1) 429.1 


551 


3-(l-ethoxycarbonyl- 
1,1 -dimethyl 
methoxy) 


'HNMR: 8.49 (m,lH), 8.33 (d,lH,J=1.9Hz), 7.66 
(m,lH),7.24 (m,2H), 6.60-6.90 (m,3H), 4.85 (s,2H), 
4.17 (q,2rl,J— /.Jilzj, j.oU ^q,Zrl,J— y.^riz^, ^^s,Dn^ 
1.20(t,3H,J=7.0Hz). MScalcd 460.1; MS (M+l) 
461.1. 


,552 


3r(l-ethoxycarbonyl- 
1 -methylmethoxy) 


'HNMR: 8.51 (m,lH), 8.35 (d,lHJ=1.9Hz), 7.66 
(m,lH), 7.24 (m,2H), 6.82 (m,3H), 4.87 (s,2H), 4.64 
(q,lH,J=6.6Hz), 4.18 (q,zJi,J-/.UJlz;, i.oU 
(q,2H,J=9.0Hz), 1.60 (s,6H), 1.23 (t,3H,J=8.9Hz). MS 
calcd 446.1; MS (M+1) 447.0. 


553 


3-(l- 

(ethoxycarbonyl)- 
cyclobut-l-yloxy 


'H NMR: 8.50 (m,lH), 8.32 (d,lH,J=2.0Hz), 7.66 
(m,lH), 7.25 (m,2H), 6.50-6.90 (m,3H), 4.85 (s,2H), 
3.88 (q,2H,J=7.3nZ), 3.78 {f{^ti,i=y.\)nZ), l.m 
(m,2H), 2.36 (m,2H), 2.00 (m.2H), 1.13 
(t,3H,J=7.0Hz). MS calcd 472.1; MS (M+1) 473.1. 


554 


3-pent-3-yloxy 


'HNMR: 8.51 (m,lH), 8.35 (d,lHJ=2.0Hz), 7.67 
(m,lH), 7.24 (m,2H), 6.60-6.90 (m,3H), 4.87 (s,2H), 
i.y8 (in,lrl,J— j.Drlzj, j.oz ^^q^iirijj— y.JJaz_>, i.jy 
(m,4H), 0.89 (t,6H,J=7.4Hz). MS calcd 416.1; MS 
(M+1) 417.1 


555 


3-peat-2-yloxy 


'HNMR: 8.50 (m,lH), 8.35 (d,lH,J=2.0Hz), 7.67 
(m,lil), V.zJ (m,zrij, o.oU-o.yu ^in,^xa;, h.o/ ^s,zn;, 
4 24 Cm IH J=5 9Hz> 3 82 fa 2HJ=9.0Hz), 1.27-1.80 
(m,4H), 1.21 (d,3H,J=5.9Hz), 0.90 (t,3H,J=7.1Hz). 
MS calcd 416.1: MS (M+1) 417.2 


556 


3-(2.2,2- 
trifluoroethoxy)- 


'H NMR: 8.52 (m,lH), 8.35 (d,lH,J=1.6Hz), 7.67 
(m,lH), 7.26 (m,2H), 6.70-6.98 (m,3H), 4.89 (s,2H), 
4.26 (q,2H,J=7.8Hz), 3.81 (q,2HJ=8.4Hz). MS calcd 
428.1; MS (M+1) 429.1 


557 


3-(2-methyl- 


'HNMR: 8.51 (s.lH), 8.35 (d.lHJ=2.4Hz), 7.67 
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butyloxy) 


(m,lH), 7.24 (m^H), 6.60-6.90 (m,3H), 4.88 (s,2H), 
3 80 fa 2H J=9.0Hz\ 3.62 (mJH). 1.78 (mJH), 152 
(m,lH), 1.23 (m,lH), 0.95 (m,6H). MScalcd 416.1; 
MS (M+1) 417.2 


558 


3-(ethoxycarbonyl 
methoxy) 


'HNMR: 8.50 (d,lH,J=4.9Hz), 8.35 (<i,lH,J=2.0Hz), 
7.65 (m,lH), 7.26 (m, 2H), 6.60-6.90 (m,3H), 4.87 
(s,2H), 4.53 (s,2H), 4.24 (q^HJ=7.3Hz), 3.80 
(q^H,J=8.8Hz), 1.27 (t,3H,J=7.3Hz). MS calcd 
432.1; MS (M+1) 433.0 



Example 559 
N- (3- ( 2 -Fluoro-4-cyanophenoxy) phenyl) -N- 
(ethanesulf onyl ) pyrid-3 -ylmethylamine 




Prepare by the method of Example 342 using 3,4- 
diflouro-4-cyanobenzene and N- (3-hydroxyphenyl) -N- 
(ethanesulfonyl) pyrid-3 -ylmethylamine, purifying via radial 
chromatography eluting with 50:50 to 60:40 THF/hexanes, to 
10 give the title compound. Anal Calcd for C21H18FN3O3S : C, 
61.30; H, 4.41; N, 10.21. Found: C, 61.32; H, 4.50; N, 
10.07. MS found 412.0 [M+H]*'. 
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Example 560 

N- (4- (2 -Fluoro-4 - ami dophenoxy) phenyl) -N- (2,2,2- 
trif luoroethane3ulfonyl)pyrid-3-ylmethylaniine 




5 A solution of N- (4-hydroxyphenyl) -3-pyridylmethylamine 

(1,0 equiv.) in DMF (0.1-.0.3M) was treated with sodium 
hydride (1.0-1.5 equiv.) (60% dispersion in mineral oil) . 
The reaction mixture was allowed to stir at room temperature 
for 30 minutes. The solution was then treated with 3,4- 

10 difluorobenzonitrile (1.6 equiv.) and allowed to stir. When 
complete (about 3 hours) the reaction mixture was 
partitioned between ethyl acetate/0. IM K2CO3, the organic 
layer separated, and the aqueous layer extracted 3 times 
with ethyl acetate. The organic layers were combined, 

15 washed with brine, and dried over MgS04. The organic phase 
was concentrated in vacuo and purified by recrystallization 
from ethyl acetate/hexanes to give N- (4- (2-f luoro-4- 
cyanophenoxy) phenyl) -3 -pyridylmethyl- amine NMR(400 MHz, 
DMSO-ds) : 4.29 (2H, d, J=5.9 Hz), 6.40 (IH, t, J=5.5 Hz), 

20 6.63-6.65(2H, m) , 6.83(1H, t, J=8.6Hz), 6 . 90-6 . 92 (2H, m) , 
7.33-7.36(lH, m) , 7 .55-7 . 57 (IH, m) , 7 . 74-7 . 76 (IH, m) , 7.93- 
7.97(1H, m), 8-43-8. 44(1H, m) , 8.58(1H, s) . MS Foiind 320.1 
[M+H]''. 

A solution (O.IM) of N- (4- (2 -fluoro-4 - 
2 5 cyanophenoxy ) phenyl ) - 3 -pyridylmethyl amine (1.0 equiv . ) in 
85% v/v H2SO4 was allowed to stir at room temperature for 18 
to 24 hours. The reaction mixture was poured over ice and 
neutralized with an appropriate amount of concentrated NaOH. 
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The mixture was extracted 3 times with ethyl acetate, washed 
with brine, dried over MgS04, and concentrated in vacuo to 
give N- ( 4 - ( 2 - f lucre- 4 - amidophenoxy ) phenyl ) - 3 -pyridylmethyl - 
amine as a crystalline solid. NMR(400MHz, DMSO-ds) : 
5 4.28(2H, d, J=5.9 Hz), 6.31(1H, t, J=6.1 Hz), 6 . 61-6 . 64 (2H, 
m) , 6.81(1H, t, J=8.6Hz), 6 . 84-6 . 87 (2H, m) , 7.33-7.36(lH, 
m), 7.38(1H, s), 7 . 60-7 . 63 (IH, m) , 7 . 73-7 . 80 (2H, m) , 
7.93(1H, s) , 8,43-8.44 (IH, m) , 8.58(1H, d, J=2.0 Hz). 
MS Found 338.1 [M+H]"". 
10 A solution of N- (4- (2- fluoro-4 -amidophenoxy) phenyl) -3- 

pyridylmethylamine (1.0 equiv.) in DCM / pyridine (l/l v/v) 
(0.2M) was cooled to O^'C and treated with 2,2,2- 
trifluoroethanesulfonyl chloride (1.2 equiv.). The mixture 
was allowed to stir while the temperature was maintained at 
15 0-2°C. The reaction was complete in approximately 5 

minutes. The reaction mixture was partitioned between ethyl 
acetate/0.1 M K2CO3, the organic layer separated, and the 
aqueous layer extracted 2-4 times with ethyl acetate. The 
organic layers were combined, washed with brine, and dried. 
20 over iyigS04. The organic phase was concentrated in vacuo and 
purified via preparative HPLC eluting with methanol (2%) / 
ethyl acetate. The title compound was afforded by 
recrystallization from ethyl acetate/hexanes. Anal Calcd for 
C21H17F4N3O4S : C, 52.17; H, 3.54; N, 8.69. Found: C, 51.78; 
25 H, 3.47; N, 8.45. MS found 484.1 [M+H]^. 

The HCl salt was obtained by combining N- (4- (2-f luoro- 
4 -amidophenoxy) phenyl) -N- (2 , 2 , 2-trif luoroethanesulf onyl) 
pyrid-3-ylmethylamine (1 equiv.) in acetonitrile (0.4M) and 
adding 1.1 equiv. of HCl (0.27M), the solution was cooled to 
30 -78°C, and lyophilized over a 72 hour period to afford the 

HCl salt. Anal Calcd for C2iHi7F4N304S»HCl»0 . 8H2O: C, 47.21; H, 
3.70; N, 7.86; Cl, 6.64. Found: C, 46.97; H, 3.56; N, 7.74; 
CI, 7.03. 
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NMR{400 MHz, DMSO-dg) : 4.83(2H, J=9.8 Hz), 5.05(2H, 
s), 7.00-7.02 (2H, m) , 7.20(1H, t, J=:8.6Hz), 7.38-7.40 (2H, 
m), 7.51(1H, s), 7.73-7.75{lH, m) , 7 . 80-7 . 84 (IH, m) , 7.85- 
7.88(1H, m), 8.06(1H, s) , 8.24(1H, d, J=8.1 Hz), 8.67(1H, 
5 s), 8.71 (IH, d, J=4.8 Hz). MS found 484.1 [M+H]*. 

Example 561 

N- (3- (2 -Fluoro-4-cyanophenoxy) phenyl) -N- (2,2,2- 
trif luoroethanesulfonyl)pyrid-3-ylmethylamine 



10 




Prepare by the method of Example 342 using N-{3- 
hydroxyphenyl) -3-pyridylmethylamine and 3,4-dif luror-4- 
cyanobenzene gave N- (3- {2-f luoro-4-cyanophenoxy)phenyl) 
pyrid-3-ylmethylamine which was purified by 

15 recrystallization from ethyl acetate/hexanes. ^H NMR(400 

MHz): 4.25(1H, s) , 4.36(2H, d, J=5.5 Hz), 6.30(1H, t, J=2.0 
Hz), 6.38(1H, m), 6.48 (IH, m) , 6.96(1H, t, J=8.2 Hz), 
7.17(1H, t, J=8.20 Hz), 7.28(1H, m) , 7.33(1H, d, J=8.6 Hz), 
7.44(1H, m), 7.67(1H, d, J=7.8Hz), 8.55(1H, s) , 8.61(1H, 

20 s) . MS Found 320.2 [M+H]*. 

Sulfonation by the method of Example 526 in 1.8:1 
dichloroethane/pyridine (0.25M) and raising the temperature 
after addition of to 45^*0 for 1 hour and 15 minutes after 
addition of the 2,2,2-trifluroroethanesulfonyl chloride. 

25 Next, 50 mg of anhydrous K2CO3 was added to the reaction 
mixture and it was allowed to stir for 45 minutes. The 
mixture was next filtered through Celite®(521) and 
concentrated in vacuo. The crude material was 
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chromatographed via normal phase radial chromatography 
eluting with 1:1 to 0:1 hexanes/THF. The material was 
chromatographed a second time via normal phase radial 
chromatography eluting with 30:70 acetone/hexanes to give 
5 the title compoiond. Anal Calcd for C21H15F4N3O3S : C, 54.19; 
H, 3.25; N, 9.03. Found: C, 54.28; H, 3.30; N, 8.97. MS 
found 466.1 [M+H]*. 

Example 562 

10 N- (3- (2,4-Difluoro-4-cyanophenoxy) phenyl) -N- (2,2,2- 
trif luoroethanesulf onvl) pyrid-3 -ylmethylamine 




Prepare by the method of Example 351 using N-(3- 
hydroxyphenyl ) - 3 -pyridylmethylamine and 3,4, 5 -dif luror-4 - 

15 cyanobenzene gave N- (3- (2,4-dif luoro-4-cyanophenoxy)phenyl) 
pyrid-3-ylmethylamine which was purified by 
recrystallization from ethyl acetate/hexanes . NiyiR(400 
iVHz, DMSO) : 4.24 (2H, d, J=5.9 Hz), 6.11 (IH, m) , 6.15 (IH, t, 
J=2.2 Hz), 6.35(1H, m) , 6.50(1H, t, J=5.9 Hz), 7.00(1H, t, 

20 J=8.1Hz), 7.32(1H, m) , 7.67(1H, m) , 8.00(2H, m) , 8.43{1H, 
d, J=3.4 Hz), 8.51 (IH, s). MS Found 338.2 [M+H]*. 

The title compound was prepared following the procedure 
Example 526 using N- (3- (2,5-difluoro-4-cyanophenoxy)phenyl) - 
3 -pyridylmethylamine and 2,2,2-trifluoroethanesulfonyl 

25 chloride in 2:1 dichloroethane /pyridine (0.23M) and the 

temperature was raised to 40''C for 4 hours after addition of 
2,2,2-trifluoroethanesulfonyl chloride. Next, 50 mg of 
anhydrous K2CO3 was added to the reaction mixture and it was 
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allowed to stir for 40 minutes. The mixture was next 
filtered through Celite®(521) and concentrated in vacuo. The 
crude material was chromatographed via normal phase radial 
chromatography eluting with 20:80 ethyl 

acetate/dichloromethane gave the title compound. Anal Calcd 
for C21H14F5N3O3S : C, 52.18; H, 2.92; N, 8.69. Poiind: C, 
52.12; H, 2.84; 8.61. MS found 484.0 [M+H]**". 

Example 563 
N- (4- (2 -Fluoro-4-cyanophenoxy) phenyl) -N- 
(ethanesul f onyl ) pyr id- 3 -ylmethylamine 




Prepare by the method of Example 351 using N- (4- 
hydroxyphenyl -N- (ethanesulf onyl ) -3 - and 3,4- 
dif luorobenzonitrile and purifying via radial chromatography 
eluting with 50:50 to 60:40 THF/hexanes. Anal Calcd for 
C21H18FN3O3S : C, 61.30; H, 4.41; N, 10.21. Found: C, 61.32; 
H, 4.50; N, 10.07. 
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Example 564 
N~ (4- (2-FluQro-'4-amidophenoxy) phenyl) -N- 
(ethane3ulfonyl)pyrid-3-ylmethylamine 




5 Prepare by the method of Example 560 using N-(4-{2- 

fluoro-4-cyanophenoxy) phenyl) -N- (ethanesulfonyl) pyrid-3- 
ylmethylamine and 85% aqueous H2SO4 (O.IM). The resultant 
solution was stirred for 3 days. (The reaction does not 
. take 3 days and can be monitored by TLC) . The pH of the 

10 reaction was adjusted to 10 with 5 N NaOH followed by 
saturated aqueous NaHC03 and extracted twice with ethyl 
acetate. The combined extracts were washed with brine, 
dried over sodium sulfate, filtered, and concentrated in 
vacuo. The crude product was purified via reverse-phase 

15 chromatography affording the HCl salt. Anal Calcd for 

C2iH2oFN304S*0.9HCl: C, 54.56; H, 4.56; N, 9.09. Found: C, 
54.72; H, 4.55; N, 8.95. MS found 430.4 [M+H] + 

Example 565 

20 N- (3- (Bromomethyl) phenyl) -N- (ethanesulfonyl) pyrid"3 - 
ylmethyl amine 
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Resin- supported triphenylphosphine (1.6 g, 3 mmol per 
gram resin) was dispersed on dichloromethane . At 0 **C, 
bromine (0.850 g, 5.3 mmol) solution was added dropwise to • 
the resin. And the mixture was stirred for 15 min, followed 
5 by dropping a solution of N- (3-hydroxymethylphenyl) -N- 
(ethylsulf onyl)pyrid-3-ylmethylamine (0.930 g, 3 mmol). 
After 1 h, the resin was filtered and washed with CHCI3. 
Evaporation afforded the title compound. NMR: , 8.81 
(S,1H), 8.68 (d,lH, J=5.4Hz), 8.47 (d, IH, J=8 . 3Hz) , 7.91 
10 (m,lH), 7.26-7.39 (m, IH) , 5.16 (s,2H), 4.40 (s,2H), 3.12 
(q,2H, J=7.3Hz) , 1.40 (t, 3H, J=7.3Hz) . MS calcd. 370.0; MS 
(M+1) 371.1. 



Example 566 

15 N- (3- ( 2 -Methoxybenzyl) phenyl) -N- (ethanesulfonyl)pyrid-3- 
ylmethylamine 
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The flask was charged with N- (3-broinomethylphenyl) -N- 
(ethylsulfonyl)pyrid-3-ylmethylamine (0.180 g, 0.500 ramol) , 
2-methoxyphenylboronic acid (0.113 g, 0.75 iranol) , 4.5 ml of 
DME, 1.5 na of 2 M NazCOa, and terakis (triphenylphosphine) 
palladium(O) (0.018 g, 0 . 016 iranol) . After N2- flushing, the 
mixture was heated at 50 °C overnight. The reaction mixture 
was concentrated, diluted with water, and extracted with 
EtOAc. The organic layer was washed with brine and 
concentrated. The residue was chromatographed on a silica- 
gel column with 1:1 to 1:3 toluene/EtOAc to afford the title 
compound. NMR: , 8.37 (d, IH, J=3 . 9Hz) , 8.24 (s,lH), 7.55 

(d,lH,J=7.8Hz) , 6.74-7.17 (m, 9H) , 4.76 (s,2H), 3.80 (s,2H), 
3.69 (S,2H), 2.94 (q, 2H, J=7 .3Hz) , 1.32 (t, 3H, J=7 .3Hz) . MS 
calcd. 396.2; MS (M+1) 397.2. 

By a method similar to the method of Exattple 566 the 
following compounds were prepared: 




No. 


R2 


Data 


567 


3-(2- 

trifluoromethyl 
benzyl) 


'H NMR: 8.47 (d,lHJ=4.9Hz), 8.31 (br s,lH), 7.65 

(m,2H), 7.44 (m,lH), 7.33 (m,lH), 7.25 (d,lH.J=7.8Hz), 
7.21 (dd,lH,J=7.8,4.9Hz), 7.11 (br dd;2H,J=7.8Hz), 7.06 
(br d,lH,J=7.3Hz), 7.01 (br d,lH,J=7.8Hz), 6.95 (br 
S,1H), 4.12 (s,2H), 3.06 (q^H,J=7.3Hz), 1.40 
(t.3H,J=7.3Hz). MS calcd 434.1: MS (M+1) 435.2 


568 


3-(4-cyanobenzyl) 


'HNMR: 8.48 (d,lH,J=3.9Hz), 8.31 (s,lH), 7.66 
(d,lH,J=7.8Hz), 7.55 (d,2H,J=7.8Hz),7.27 (m^, 7.20 
(m,lH), 7.13 (m, 2H), 7.04 (d,lH,J=7.3Hz), 6.97 (s,lH), 
4.85 (s,2H), 3.95 (s,2H), 3.08 (q,2HJ=7.3Hz), 1.41 
(t,3H,J=7.3Hz). MS calcd 391.1; MS (M+1) 392.3 


569 


3-(2-cblorobeiizyl) 


'H mXK: 8.48 (br slH), 8.33 (br s,lH), 7.66 (br 
d,lH,J=7.8Hz), 7.36 (m,lH), 7.28-7.17 (m,4H), 7.09 (br 
d.2H,J=7.8Hz). 7.02 (ieu2H), 4.04 fd,2H), 3.07 
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(q^J=7.3Hz),1.40(m,3H,J=7.3Hz). MScalcd 400.1; 
MS (M+1) 401.0 


570 


3-(4-fhiorobenzyl) 


'HNMR: 8.56 (d,lH,J=4.4Hz), 8.42 (s,lH), 7.95 
(t.lH,J=7.4Hz), 7.72 (d,lH,J=7.6Hz), 7.27 (m,lH), 7.21 
(t,lH,J=7.6Hz), 7.05 (m, 3H), 6.94 (m.3H), 4.86 (s^, 

MScalcd 384.1; MS (M+1) 385.2. 


571 


3-(tiiieii-2-yl 
melliyl) 


'HNMR: 8.47 (d,lH,J=^.9Hz), 8.34 (d,lH,J=1.5Hz), 
7.66 (d,lHJ=8.3Hz), 725 (t,lH,J=7.3Hz), 7.20 
(dd,lH,J=7.8,4.9Hz), 7.17-6.17 (m,4H), 6.91 

fAA 1 1T T— <i Q •! A-a-is KMfA 1TI 1=0 STTr"^ A R6 (t 2Wi 
\jMi,lti,J—'t.y,j.*inz), o.oy ^a,iJ:i,j— z.Jiizj, t.oo 

4.10 (s,2H), 3.08 {q,2HJ=7.3Hz), 1.43 (t,3H,J=^.3Hz). 

MS calcd 372.1; MS (M+1) 373.1 


572 


3-(thien-3-yl 
methyl) 


'H NMR: 8.48 (d,lH,J=3.9Hz), 8.33 (s,lH), 7.67 
(d,lH,J=7.8Hz), 7.26-7.20 (m,3H), 7.10 (d,2H,J=7.3Hz), 

(q,2H,J=7.3Hz), 1.41 (UH,J=7.3Hz). MScalcd 372.1; 
MS (M+1) 373.1 


573 


3-(2-bromobenzyl) 


'HNMR: 8.38 (d,lHJ=3.4Hz), 8.24 (d,lH,J=1.5Hz), 
7.56 (41H,J=8.3Hz), 7.46 (d,lH,J=7.3Hz), 7.12 (m,3H), 
7.01 (m,3H), 6.93 (m,2H), 4.75 (s^H), 3.95 (s,2H), 2.98 
9W T=7. ^Wt"^ 1 "^n ft '^H T=7 ^Hy"^ MS calcd 446 1 ' 

MS (M+1) 447.1 


574 


3-(5-methyl- 

thioplien-2- 

yl)methyl 


'HNMR: 8.47 (dd,lH,J=4.9,1.6Hz), 8.35 
(d,lHJ=1.6Hz). 7.66 (dt,lH,J=7.8.2.0Hz), 7.26-7.18 
(m,2H), 7.15-7.07 (m,3H), 6.54 (m,lH), 6.46 

(q^,J=7.3Hz),2.41 (s,3H), 1.41 (t,3HJ=7.3Hz). MS 
calcd 386 1: MS (M+1) 387.1 


575 


3-(2,4- 

difluorobraizyl) 


'HNMR: 8.8.49 (dd,lH,J=4.7,l.lHz), 8.34 
(d,lH,J=1.5Hz), 7.67 (d,lH,J=7.8Hz), 7.22 (m,2H), 7.08 
(m,2H), 7.01 (s,lH), 6.94 (m,lH), 6.78 (m,2H), 4.84 
(s,2H), 3.85 (s^, 3.08 (q,2HJ=7.3Hz), 1.41 
(t,3HJ=7.3Hz). MS calcd 402.1; MS (M+1) 403.1 


576 


3-(2,4-dicliloro 
benzyl) 





Preparation 13 
N- (4- ( 4 -Cyanophenyl) phenyl) -N~ethylsul£onylamine 

4-Amino-4' -cyanobiphenyl (1.03g, 5.3mmol) (TCI) was 
5 dissolved in a mixture of 8ml dichloromethane / 2ml pyridine 
was treated with ethanesulfonyl chloride (0.61g, 5.3mmol) 
and stirred for 18h at room temperature. The solution was 
diluted with dichloromethane and washed twice with IN HCl. 
The organic phase was separated, dried over sodium sulfate. 
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f iltered, and concentrated in vacuo to afford the title 
compound. NMR: 7.75 {d,2H, J=8Hz) , 7.67 (d, 2H, J=8Hz) , 7.60 

(d,2H, J=8Hz) , 7.37 (d, 2H, J=8Hz) , 6.90 (S,1H), 3.22 

(q,2H,J-8Hz) , 1.45 (t , 3H, J=8Hz) . 

5 

Preparation 14 
N- ( 2 -Me thoxy- 5 -phenyl) phenyl) -N-ethanesulfonylamine 

The title compound was prepared using a method similar 
to the method of Preparation 13 using 5 -phenyl -0-anisidine. 
10 MS calcd. 291.3; MS (M+ -1) 290.2. 

Preparation 15 
N- (1- (4-Bromophenyl)ethyl)pyrid-3-ylmethylamine 

A solution of 4-bromO'-a-methylbenzylamine' (l.Sg, 

15 7.7mmol), 3-pyridinecarboxaldehyde (0.8g, 7.5mmol), and 
•sodium triacetoxyborohydride (2.25g, lO.Smmol) in 60ml of 
1,2-dichloroethane was stirred at room temperature for 18h. 
The solution was diluted with dichloromethane and washed 
twice with a saturated sodium bicarbonate , solution, once 

20 with water, and once with brine. The organic layer was 
separated, dried over sodium sulfate, filtered, and 
concentrated in vacuo to afford the title compound. NMR: 
8.70 (m,2H), 7.85 (m, IH) , 7.67 (d, 2H, J=8Hz) , 7.45 
(d,2H, J=8Hz) , 7.43 (m, IH) , 3.95 (q, IH, J=8Hz) , 3.83 

25 {q,ABX,2H), 1.57 (d, 3H, J=8Hz) . MS calcd. 291.2; MS (M+l) 
292.1. 

Preparation 16 
N- (1- (4-Bromophenyl) ethyl) -N-ethylsulf onylamine 
30 4-Bromo-a-methylbenzylamine (8.15g, 40.73mmol) and 

{4.15g, 41.00mmol) triethylamine dissolved in 150ml 
dichloromethane was treated slowly with ethanesulfonyl 
chloride (5.27g, 41.00mmol) and stirred for 15 minutes. The 
reaction mixture was extracted with 50ml IN HCl / 15ml 
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brine. The organic layer was separated, dried sodium 
sulfate, filtered, and concentrated in vacuo to afford the 
title compound. NMR: 7.52 (d, 2H, J=12Hz) , 7.25 
(d,2H,J=12Hz), 4.77 (m, IH) , 4.63 (m, IH) , 2.77 (m,2H), 1.56 
5 {d,3H,J=8Hz), 1.27 (t,3H,J=8Hz) . MS calcd. 292.2; MS (M4. -1) 
291.1. 

Example 577 

w- (1- (4-BromophenYl)ethvl) -N - (ethanesulfonYPpyrid-S- 
10 ylmethylaroine 



15 




N- (1- (4-Bromophenyl) ethyl) -N-ethylsulf onylamine (1 . 25g, 
4.28mmol), and (0.75g, 4.6mmol) of 3-picolyl chloride 
hydrochloride, and (5.1g, 37mmol) of potassium carbonate 
were dissolved in 40ml DMF. Additional 3-picolyl chloride 
hydrochloride (0.75g, 4.6mmol) was added after 30 minutes 
and the mixture stirred 2 Oh at room temperature. The 
mixture was diluted with 120ml ethyl acetate and 60ml of 
water and transferred to a separatory funnel . The organic 
20 layer was separated and washed twice with water. The 
organic layer was again separated and dried over sodium 
sulfate, filtered, and concentrated in vacuo to afford a 
dark oil. The oil was purified by radial chromatography on 
a 6 micron silica plate eluting with 1 to 4% methanol / 
25 dichloromethane to afford after concentration of fractions 
the title compound. MS calcd. 383.2; MS (M+1) 384.1. 
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Preparation 17 
N- (Ethvlaulf onvl) Pvrid-3-ylniethylamine 

3-Aininomethyl pyridine (2.15g, 19.88mmol) was dissolved 
in 40ml dichloromethane. Ethanesulfonyl chloride (2.56g, 
5 l9.9tranol) was added to the mixture and stirred for 18h. To 
the resultant precipitate was added 40ml diethyl ether and 
decanted from the solid. The solid was partitioned between 
a mixture of 100ml dichloromethane / 20ml isopropyl alcohol 
and 20ml of a saturated sodium bicarbonate solution. The 
10 organic layer was separated and the aqueous phase extracted 
twice with the 80/20 mixture of dichloromethane / isopropyl 
alcohol. The organic layers were combined, dried over 
sodium sulfate, filtered, and concentrated in vacuo to 
afford the title compound. NMR: 8.67 (s,lH), 8.60 

15 (d,lH,J=4Hz), 7.90 (m,lH), 7.42 (m, IH) , 5.77 (t, IH, J=6Hz) , 
4.38 {d,2H,J=6Hz), 3.07 (t , 2H, J=8Hz) , 1.38. (t,3H, J=8Hz) . MS 
calcd. 200.2; MS .(M+1) 201.1. 

Preparation 18 

20 4-Cyanophenvlboronic acid. 

A solution of 4-bromobenzonitrile (91 g, 0.50 mole) in 
THF (1.1 L) was dried in the presence of activated 3 A 
molecular sieves at room temp. This solution was filtered 
and cooled to -100°C. A 1.6 M solution of n-butyllithium in 

25 hexanes (355 mL. 0.567 mol) was added to the cold solution 
over 15 min while maintaining the internal temperature 
between -105 and -93''C. To the resulting orange reaction 
mixture was added trimethylborate (81 g, 0.78 mol) over 3 
min, briefly increasing the reaction temperature to -72°C. 

30 The reaction mixture was recooled to -100»C over 5 minutes 
and then was allowed to warm slowly to room temperature over 
2.3 h. The reaction mixture was acidified with 4N HCl to pH 
2,2, and was diluted with CH2CI2 (200 mL) . The aqueous layer 
was separated and the organic layer was washed with brine (2 
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X 200 inL) , dried over anhydrous MgS04/ filtered, and the 
solvent removed under reduced pressure to a pale yellow 
solid. This solid was additionally purified by dissolution 
in IN NaOH and extraction into CH2CI2 / THF (1:1, 2 x 200 
5 mL) . The aqueous phase was acidified with 4N HCl to pH 2.2 
and was extracted into CH2CI2 / THF (1:1, 500 mL) . The 
combined organic extracts were concentrated to a crude solid 

(64.6 g) that was triturated with diethyl ether (160 mL) and 
dried under vacuum to afford the intermediate title compound 
10 (44,0 g, 59.9%) as a white powder. NMR (dg-acetone, 300 
MHz) : 8 8.03 (d, 2H, J = 8.1) , 7.75 (d, 2H, J = 8.4) , 7.54 

(s, 2H) . 

Preparation 19 
15 N- ( 3 - (4 - Cyanophenyl ) phenyl ) pyrid- 3 -ylmethylamine 

A solution of N- (3 -bromophenyl) pyridin- 3 -ylmethylamine 
(364mg, 1.38mmol), 4-cyanophenylboronic acid (305mg, 
2.08mmol), sodium carbonate .(2.15ml of a 2M aqueous 
solution, 4.3mmol), and 
20 tetrakis (triphenylphosphine)palladium(O) (70mg, 0.061mmol) , 
under a nitrogen atmosphere was refluxed in dioxane (15ml) 
for 6h, then cooled to room temperature. The mixture was 
diluted with dichloromethane (70ml) and water (15ml) . The 
organics were separated, dried over sodium sulfate, 
25 filtered, and concentrated to a brown solid. The solid was 
purified by radial chromatography eluting with 2 to 4% 
methanol / dichloromethane to afforded the title compound. 
MS calcd. 285.3; MS (M+1) 286.3. 



30 Preparation 20 

N- (3- (4- (N' -Methanesulfonyl-N' 't- 

butoxycarbonylaminoethyl ) phenyl ) pyrid- 3 -ylmethylamine 

To a 10 °C solution of phenethyl amine (12.1 g, 0.100 
mol) and triethylamine (11.1 g, 0.110 mol) in CH2CI2 (50 mL) 
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»aB added ^thanesulfonyl chloride (12.. g, » 
dropwise o.er 10 ndn. The solution was stirred at rooa 
te.^rature for 1.5 h and was then washed with 1 N HCl (5 
20 «L) . The organic phase was directly concentrated to 
5 provide the intermediate title compound, M- 

<methylsuUonyl,(2-phenylethyl)amine, (21. 3. ' " » 

oil. 'HKMH (300 MH.) 7.32 (m, 2H, . 7.23 ^ f 

a, IH), 3.40 (t, 2H, J.3.9), 2.88 (t, 2H, J=4.2), 2.81 (S, 

3H) 

10 ' TO a stirring room temperature solution o£ H- 

(methylsulfonyl) <2-ph=nylethyl) amine (205 g, 1.03 moles) . 
later ,200 9S% sulfuric acid (111 9, 1-08 - 

acetic acid (1 .) . was added iodine (HI g, ^ ^^^^ 

periodic acid (45.6 g, 0.206 mol) . The reaction mixture 
15 warmed to 70-75 "C for 3 h. The heat was removed and the 
darlc violet reaction mixture was allowed to proceed 
„ernight at room te^erature. Potassium -y^-^^/;"'" 
(85% 143 g, 2.16 moles) were added to neutralized the 
Bulflric acid and then enough saturated acp^eous sodium 
20 sulfite was added to decolorize the mixture to afford 

white suspension. The suspension was cooled to 15 -C ^ 
filtered. The filter calce was triturated thoroughly wrth 
„ater and was then dissolved in CH.CU d D and ex«act^d 
with additional water (2 x 200 mL) . The organrc pha e -s 
25 concentrated under reduced pressure to provide ^ 

iodophenyl) ethyl) -«-(methylsulfonyl) amine, (20 3, 60.2. as 

a white powder. >H »MR (300 ».) 7.64 (d, 2H '-^-'''J-" 
(d, 2H, a.5.1), 4.37 (br t, IH, a.4) , 3.36 (app. q, 2B, 
J.3.9), 2.85 (s, 3H), 2.82 (t, 2H, J.3.9). 
30 A room temperature solution of N-(2-(4- 

lodophenyl) ethyl) -H-(methylsul£onyl) amine (201 g. 0 618 
^1), 4-dimethylaminopyridine (3.8 9, 0.031 mol) and di-t- 
butyl dicarbonate (162 g, 0.744 mol) in DCM.d U was 
aiowed to stir overnight.. The reaction mixture was washed 
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..V -.^ (2 X 400 BL) and the organic phase waB 
with water (2 x w v,„„„.. (400 mL) was added, 

concentrated to about 600 .0. and hexanes (400 ^ 
This confined solution was washed aga.n wxth water 400 
and was concentrated to a solid that was suspended rn 
S Zles (600 ™l) and filtered. The collected soUds were 
reduced pressure to aHord the intern«dxate 
title cornpound. N-(t-butoxycarbonyl)-N-(2- 4- 
icdophenvl,eth.l,-»-(^thylsuUonyl,a^ne (2 l.S s. -.3^^^ 

« a white solid. 'H «R (300 MHZ) 7.63 (d 2H J 7. 
10 ,d, 2H,..7.»,,3.BS(t,2H, ..6.9). 3.10(3, 3H,, 2.88 (t, 

';:-:'U;ir;or:tion . «-(t.butox.carbon.l,.»-(2-<4- 
iodophenyl)ethyl)-«-(-thylsuUonyl)a™ine (128 g. 0.300 

«1), triethylamina (91.1 g, 0.900 mol) , and 1,1 - 
IS bis,;iphe„ylphosphino,farrocenedichloropallad.u. U .-^.Cl, 

complex (2.9 g, 0.0035 ^ol, in acetonitrile (600 * ^s 
added pinacolbcrane (50 g, 0.391 .nol, dropwise. The mxture 
was stirred at 70-74 =C for 8 h and then was =-1^ " ^ 
temoerature The reaction mixture was concentrated to a 
. rdtirthat was partitioned between « ^. - 
water (500 ^) ■ The organic phase was separated and 
: trw ter (2 X 200 ^. and concentrated to ^-b"^ 
was partially dissolved with heptane (1 -^J^^^^l 
3oluble fraction was filtered -fj^^j; Solved in 
^= :)l™nr .OO .) ana fUtered t^.h 

criite- 521. The confined filtrates were concentrated to 95 
Tot. fixture of a 3 = 1 ™olar ratio ('H ^. 81.0% by 
weight) of intennedlate title coai,ound, N-(t- 
30 "rbonyl)-«-.™ethylsulf^nyl>-K-^2^^^ 
tetramethyl(l,3,2-dioxaborolan-2-yl))pheny , 

its protio derivative. 'H SMR (300 MB.) 
. ,.23 (d, 2H, a=8.1,, 3.87 (t, 2H, -f^ ^'./''^"'" 

(t, 2H, J.7.5), 1.S3 (S, 9H), 1.33 (s,. 6H) , 1.27 (S, 
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TO a room t.n,parature solution of N- (t-butoxycarbo-vyl) - 
N- (n«thyl8ulfonyl) -N- (2- (4- ,4,4,5,5-tetran,ethyl(l,3 2- 
aioxaborolan-2-yl))phenyl)ethyl)aMne (81.0% potent .5 9. 
0 18 mol) in acetone (2 U was added IN anMonium acetate 
S ana eodiu. periodate ,145 9. 0.673 ^» ^^l^'^^i^-^^ 

L reaction was allowed to proceed overnight. The reaction 
^.ture was concentrated to remove the acetone, and the 
acueous phase was decanted away fron, the orly product. The 
Zls phase was extracted with DCM (100 ™L, and KIBE (2 x 
.0 "1. co^ined oily product and organic phases were 

adjusted to PH 12.S with the addition of 1 » »aOH. The 
pjees were separated, and the organic phase was «tracted 
.ith 1 N NaOH (100 mW and water (2 x 100 M.) HPK: 
analysis (60% CB,C« / 40% H,0, 2 / nin. Zorbax 
as I) of the organic phase indicated that the product .had been 
. .amoved fro. this phase. The a^eous phases '-""rnrng 
product, were finally co,*ined and washed w.th CH,C1, 
1, and MTBE (2 x 100 mL) . The aqueous phase was added 
C„,C1, (450 and 1 » H,SO. was added until ^^^ ^'^^^^ 
.0 phase was at PH 3.05. The phases were separated and the 
aeneous phase was extracted with CH.C1, (100 ™L) . The 
combined organic extracts (containing product) were 
concentrated to an oil (5B.5 g) that crystallised ovemrght. 
The resulting solid .ass was triturated with 10% MIBE in 

V ^ cfT^-^A afhpr filtration and drying 
25 heptane (100 tnL) to afford, after riJ-cra 

under reduced pressure, N- (t-butoxycarbonyl) -N- 
(.ethylsulf onyl) -N- (2- (4-boronic acid)phenyl) ethyl) amne 
. U 7 g 77.2%) as a white powder. NMR (d.-DMSO, 300 

MHZ) 8 7.83 (d, 2H, J- 4.8), 7.24 (d, 2H, J=5.1) , 7.12 (S, 
2H), 3.90 (t, 2H, .=3.9)„3.12 (s, 3H) , 2.95 (t, 2H, J=4.5), 



30 

1.52 (s, 9H) . 



A Solution of N-(3-bromophenyl)pyridin-3-ylmethylamxne 
(ISOmg, 0.68U.O1), (t-butoxycarbonyl) -N- (methylsulfonyl) - 
N.(2-(4-borcnic acid)phenyl)ethyl)amine (350mg, l.Oinmol) , 
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^ dioxane (12^1) stirring under nitrogen was treated wrth 
2M sodium oarbonate<1.3S,nl, 2.7nm>ol) and 

tetraki=(triphenylphosphine) palladium(O) (35n«, 0.030-O1). 
This was heated to reflux for four hours, after which the 
S reaction was concentrated in vacuo. The concentrated 

reaction mixture was then purified on a Chromatotrcn usxng a 
4000 micron plate and 3% methanol /dichloromethane as the 
solvent system. The product containing fractions were 
collected and concentrated in vacuo to yield an oil, which 
,0 was dissolved into ether/hexanes and concentrated in^- 
to give the title compound as an off-white foam. H H«R. 
8.60-8.70 (S, IH), 8..0-8.60 (s, IH) , 7.75-7.60 IH, 
,..2H.,, 7.60-7.70 ,m. IH, , 7.45-7.5S <m, ■ ^ = j"' 

3H), 7.00-7.10 (m, IH), 6.75-6.80 (d, 2H. lOHz, , 4.40-4 45 
.5 (S, im. 3.S5-4.00 (m, 2H,, 3.40-3.50 ,„ 2H, 16H., . 2^.0- 
3.00 (m, 3H,, 1.50-1.60 (s, 9H, , 1.20-1.30 (m, 2H) . MS 
calod. 481.61 MS (M+1) 482.1. 

Preparation 21 

,0 nJi-LhJ < - ^ ' 71diox.horolan-2-yl) . 

benzamide 

H^irboxyphenylboronic acid (10.0 g, 60.3 m^l) was 
suspended in 100 mL of toluene and pinnacol added (7.1 g, 
60.3 ...^l) . The reaction was heated to reflux wrth a Dean- 
25 stark trap attached. The reaction became homogenous upon 

heating. After 2 h reflux the reaction was allowed to stand 
overnight and white needles were collected by filtration, 
rinsed with toluene , and vacuum dried to 4 - (4 , 4 , 5 , 5- 
tetramethyl-ll,3,21dioxaborolan-2-yl) -benzoic acid 12.2 g 
(81%) MS (Pd'mS). M = 248. Analysis calculated for 
Ci3Hi,B04: C, 62.94, H, 6.91 Found: C, 62.71; H 6 .1. 

4.(4 4 5,5-Tetramethyl-Il,3,21dloxaborolan-2-yl)- 
benzolc acid (6.0 g, 24.2 mmol) was suspended in 20 ml of 
thlonyl chloride, 3 drops of DMF added and the reaction 
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10 



heated to reflux under nitrogen. The solid dissolved upon 
warming. After refluxing 2 h the reaction was concentrated 
in vacuo and dried to a white solid under vacuum. The acid 
chloride was dissolved in 30 mL of TOP and cooled to O'C. 
40% aqueous methylamine (10.4 mL) was added dropwise. After 
the addition was complete, the ice bath was removed and 
stirring continued for 30 min. The reaction was 
concentrated in vacuo (3 x 1:1 EtOAc : toluene) then extracted 
with ether / water. The organic layer was dried over sodium 
sulfate, filtered and concentrated to 5.2 g (83%) of the 
title compound as a white solid. MS (FD MS) : M = 261. 
Analysis calculated for C14H20BNO3: C, 64.40; H, 7.72; N, 
5.36. Found: C, 64.09; H, 7.70; N, 5.28. 



Example 578 

M- f4- (4-Cvanophenvl)phenvl) -N- ( e thanesulfonyl) pyrid-3- 
ylmethylamine 



20 



25 




A solution of N-(4-(4-cyanophenyl)phenyl)-N- 
ethylsulfonylamine (200mg, 0.7mmol), 3-picolyl chloride 
hydrochloride (123mg, 0.75mmol), and cesium carbonate (2.3g, 
V.ommol) was dissolved in 10ml DMF and stirred for 18h at 
room temperature. The mixture was diluted with 80ml ethyl 
acetate, 20ml water. The organic phase was separated and 
washed twice with 25ml of water. The organic phase was then 
dried over sodium sulfate, filtered, and concentrated in 
vacuo to an oily residue. The residue was flushed through a 
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20g mega bond elut silica colunox with 0 to 5% methanol / 
ethyl acetate. The desired fractions were concentrated an 
vacuo to afford the title compound. NMR: 8.55 (bs,lH), 
8.41 (bs,lH), 7.78 (d,lH,J=8Hz). 7.72 (d,2H,J.12Hz) 7.6 
(d,2H,J=12Hz), 7.52 (d, 2H, J=12Hz) , 7.35 (d, 2H, J=12Hz) , 7 29 
(.,XH). 4.95 (S,1H), 3.15 (q, 2H, a=8Hz) , 1.45 (t , 3H, J=8Hz) . 
MS calcd. 377.5; MS (M+1) 378.2. 



Example 579 

10 N- ( (2-Methoxy- 5-r>--YT ^Ph^"vl> (^thanesulf onyDj 
ylmethvlamine 



:id-3- 



H3CO 




The title compound was prepared using a method similar 
to the method of Example 545 using N- (2-methoxy-5- 
15 phenyl)phenyl)-N-ethanesulfonylamine. ^HNMR: 8.5 
(d,lH,J=4Hz), 8.41 (S,1H), 7.88 (m,lH) , 7.51 
(dd,lH,J=4,8Hz), 7.28-7.45 (m, 7H) , 7.0 (d, IH, J=8Hz) , 4.9 
(S,2H), 3.98 (S,1H), 3.16 (q,2H, J=8Hz) , 1.45 (t , 3H, J=8Hz) . 
MS calcd. 382.5; MS (M+1) 383.1. 



20 



Example 580 

N- (1- (4-Bromophenyl )'^<->^Y"' ^ -N- ( 2,2,2 - 
^.nfluroethan e.'^uTfonvl)pvrid-3-ylm ethylamine 




10 



PCT/USOl/00643 

WO 01/56990 

-167- 

A solution of N-(l-(4-bromophenyl)ethyl)pyrid-3- 
yliaethylamine (630tng. 2.16mmol) and 4- 
(dimethylamino) pyridine (263mg. 2.16n»nol) in 1 ami of 
dichloromethane was treated with 2,2,2- 
trifluoroethylsulfonyl chloride (420tng, 2.3nnnol) with 
stirring for 15 .inutes at roo. temperature. The solution 
.as concentrated to approximately 2.1 and directly purified^ 
by radial chromatography on a 1 micron silica plate, eluting 
with 3% methanol / dichloromethane. The fractions were 
concentrated to afford the title compound. NMH: 8 5. 

(.S,1H), B.42 (hs,XH), (d,lH,.=SH.). 7.45 (d,2H H.) , 7.22 
(d,2H,J=8Hz), 5.25 (q, IH, J=8Hz) , 4.38 (q,2H,ABX) , 3^6 
(q,2H,J=12Hz), 1-68 (d, 3H, J=8Hz) . MS calcd. 437.3; MS 
{M+l),{M+2), 438.0,439.0. 

Example 581 
M- n- M-C yanophenyl) phenyl) - N- (2.2,2- 
.r-i f luoroethvlsu i fonvDpvrid-^-ylmethylamine . 




20 



25 



A solution of N- (3- (4-cyanophenyl)phenyl)pyrid-3- 
ylmethylamine (255mg, 0.894n.ol) in 8ml ^^^^^^^f ^^^^ ^ 
Ll pyridine was treated with 2.2,2-trifluoroethylsulfonyl 
chloride in 3 portions of 171mg (0.94n„nol) over Ih at 45 C. 
The solution was cooled and diluted with 60ml diethyl ether 
and washed successively with water and saturated sodium 
bicarbonate solution. The organics were separated, dried 
over sodium sulfate, filtered, and concentrated to an oil. 
The oil was purified by radial chromatography on a 2 mxcron 
silica plate eluting with 2 to 4% methanol / dichloromethane 
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to afford the title oot^ound. «K: 8.6S (b=,lH) S^42 
,bs,lH,, 7.8= (..IH,. 7.,S W,2H,..8H.,, 7.SB (d, .H, .=8Hz) . 
*3;-7.;5 (..SH), 5.0= (B,2H,. 3.78 „.2H,a=8Hz, . .S calcd. 
431.44; MS (M+1) 432.1. 

Example 582 

, „-Tn..nhenvl)— V ' -"- "^^^"^^^ fo.vl lpYrid-3-ylamlne 



15 



20 




A solution of 3-amlnopyridine (2.15g, 22.64-01) and 
10 ethanesulfonyl chloride (2.18n,l, 22.84«,1) in 

diohloronethane (150ml) was stirred for 20h at room 
te^erature. The mixture was washed with 30^ saturated 
sodium bicarbonate solution and extracted with 15, 
isopropanol / dichloromethane . The organlcs were co*^ned, 
dried o,er sodium sulfate, filtered, and concentrated m 
vacuo to give B-(ethanesulfonyl)-3-aminopyridine (2.15g, as 

a crude solid. The solid was dissolved in B.N- 
dimethylformamide (50ml) and treated with potassium 
carbonate (6.37g, 22.8™nol) and 3-lodobenzyl bromxde C6^80g, 
22.8mmcl) with stirring at room temperature for 3h. The 
mixture was diluted with ethyl acetate (l=Oml) and washed 
four times with water (100ml) . The organics were separated, 
aried over sodium sulfate, filtered, and concentrated in 
vacuo to afford a crude residue. The residue was pur.f.ed 
on a 200g pad of silica eluting with 3% methanol / 
dichloromethane to afford the title compound. MS calcd. 
402.3; MS (M+1) 403.1. 



25 
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Exam ple 583 

I ^.-TndoDhenv^ ^"■''^v^Y^^ ^^^^^^^ ^''^ fonYl)PYrid-3- 
Ylmethylamine 



10 



15 



20 




A solution of N-(ethyl9Ul£onyl)pyrid-3 -ylmethylamine 
(l.lg, 5.5«ol), cesium carbonate (1.79g, 5.5mmol), and 3- 
lodob««yl bromide (1.64g. S.Srm.V was stirred in ».N- 
dlmethylfor«mide (25ml) for 5h at — 
mixture was diluted with ethyl acetate (100ml, and wash d 

. , /cnmi^ The orqanics were separatee, 

four times with water (50na) . Tne orga 

dried over sodium sulfate, filtered, and concentrated an 
vacuo to a crude residue. The residue was purified by 
radial chromatography on a 4 micron silica plate elutxng 
with 3% methanol / dichloromethane to afford the txtle 
compound. NMR: 8.6 (d, lH,.=4Hz) , 8.41 (-^H^' J'^^ 
(.,1H), 7.65 (m,lH), 7.60 (s,lH), 7.25-7.40 (m H) 7 0 
(.,1H), 4.43 (S,2H), 4.33 (s,2H), 3.08 (q,2H, J-8Hz) , 1.43 
(t,3H,J=8Hz). MS calcd. 416.3; MS (M+1) 417.1. 




25 



A solution of N-(l-(4-bromophenyl) ethyl) -N- 
(ethanesulfonyl)pyrid-3-ylmethylamine (200mg, 0.52mmol), 
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2 4-difluorophenylboronic acid (124mg, 0.78n»nol), sodium 
clrbonate (O.TSml of a 2M aqueous solution, 1.56Tnmol) and 
tetralciB(triphenylphosphine)palladiu.(0) (26mg, 0.023™nol), 
under a nitrogen atmosphere was refluxed in dioxane (8ml) 
for 6h. then cooled to room temperature. The mixture was 
concentrated to a tan residue and resuspended in 2ml 
dichloromethane. The suspension was subjected to 
purification by radial chromatography on a 2 micron sUxca 
plate eluting with 2 to 4% methanol /. dichloromethane to 
afford the title compound. NMR: 8.45 (bs,lH) , 8 37 
(bs,lH), 7.62 (d,lH,J=8Hz), 7.45 (m, 5H) , 7.15 ^'^^ 
(.,.H), 5.30 «.1H,.=8HZ), 4.35 (s,2H), 2.92 ^^'^H ^^^^^^^ 
1.67 (d,3H,J=8Hz), 1.37 (t. 3H, J=8Hz) . MS calcd. 416.5. MS 

(M+1) 417.1. 

By a method similar to the method of Example 584 the 
following compounds were prepared: 




585 CH(CH3) 



586 



CH2 



587 



588 



CH.Z 



CH.Z 



4-(4-cyano 



3-(2,4- 
difluoro 
phenyl) 



3-(4-cyano 
phenyl) 



Data 



■iHmm^(bs,lH), 8.35 (bMH)' 7.45-7^80 
(m,9H), 7.21 (m,lH), 5.33 (q,lH,J=8Hz) 4 37 
2.95 (q.2H,J=8Hz), 1.70 (d,3H.J=8Hz) 
1 iwitJ^SHz): MS calcd. 405.5; MS (M+1) 

%NMR : 8.57 (bs,lH). 8.45 Cbs,mj, v.ds 
(d,lHJ=8Hz), 7.15-7.35 (m.6H), 6^75-6.85 
(m,2H), 4.87 (s,2H). 3.07 (q,2H,J=8Hz), 1.36 
T ffl AsHzY MS calcd. 388A MS^itlI3g9j 



3-(3-methane 

sulfonyl 
aminophenyl) 



'H NMR: 8.53 (bs,lH), 8.42'(bs,lH). 7.78 (m^. 

7.75 (d,2H,J=8Hz), 7.63 (d,2H,J=8Hz), 7.3-7.55 

(m,5H), 4.49 (s,3H), 4.47 (s,3H), 3 12 

(q,2H,J=8Hz). 1.45 (t,3H,J=8Hz). MS calcd. 

^91.5: MS (M+n 392.2 -— 

^HNMR: 8.65 (bs,lH). «-;>«^s,ip, 7.9 

(d.lH,J=8Hz). 7.70 (m.lH), 730-7^ (m 9^, 4.54 

(sm 4.48 (s^, 3.13 i^^^^^-ff^^J"?^^ 
1 .45 ft3H.J=8Hz). MS calcd. 459.6; MS 
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589 


CH2 


3-(4-N- 
meth^amido 
phenyl) 



5KMR: 8.48 (d^-fflzM-/. 



' By a method similar to the n«thod of Exar^le 584 the 
following cot^ounds were prepared! 



No. 



590 



591 



592 



594 




R2 



3-(4-cyaiio 
phenyl) 



3-(2,4-difluoro 
phenyl) 



Data 

lim^"8.45 (bs,2H), 7.90 (d,lH,J=JiHz), 7.58 
(d 2H J=8Hz), 7.42 (d,2H,J=8Hz),7.28-7.4 

i t ffl,T=:8HzV MS calcd. 37^ 51^^^+1132^ 



3-(3-methane 

sulfonyl 
aminophenyl) 



^HNMR: 8.65 (bs.lH), 847(bMI^^95^1^^ 
7.25-7.45 (m,6H), 6.85-7.0 (m^^H). 5 0 (s,2H). 
3.15 (q,2H,J=8Hz), 1.47 (t,3HJ=8Hz). MS calcd. 
^gRA MS (M+1) 389.1 



593 I 3-((3,5-bis- 
trifluroimethyl) 
phenyl) 



3-phaiyl 



388.4; Msuvi-ri;307.i — -— — 

THNmr8.63 (8,3), 8.58 (bs,lH) 7.9(m,lH), 
7 56 (s IH) 7.25-7.5 (m,9H), 5.05 (s,2H), 3.3 
^ffljisHz); 3.08 (s,3H), 1.45 (t.3HJ=8Hz). MS 
ralcd 445 6; MS ( M+l) 446.2 ^ 

fi;^l6oTdii5^^ 

7 35-755 (mAs.OS (s,2H), 3.20 (q,2H,J=8Hz), 
1 52 (UH^^Hz). MS calcd. 488.5; MS (M+1) 

^|;SO:49(bMi^^ 

7.80 (m,lH). 7.15-7.45 (m.9H), 4.90 (s,2H). 3.07 
(q.2H,J=8Hz). 1.38 (t,3HJ=8Hz). MS calcd. 
352.5; MS (M+1) 353^ 



595 1 3.((4-(2- 

trifluroacetylamino) 
ethyl)phenyl) 



iH^feri65(fen^8^^ 
7.40-7.55 (m,4H). 7.20-7.30 (ni,5H), 635 (m IB^, 
5.15 (s,2H). 3.7 (m,2H). 3-20 (q.2HJ=8Hz) 2^5 
(m^H), 1.50 (t,3H,J=8Hz). MS calcd. 491.5. MS 
[+1)492.1 
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597 I 3-(4- 

methanesulfonylphenyl) 



598 1 3-(4-trifluoromethoxy 
phenyl) 



3-(pryid-4-yl) 



"6001 3-(3-trifluoromefliyl 
phenyl) 



(d,2H,J=16Hz), 7.85 (m,lH), 7.70 (d.2iy=lOTz). 
7 45-7.55 (m.3H), 7.35 (m,2H), 5.0 3 18 
(q,2H,J=8Hz). 3.12 (s,3H). 1.50 (t.3H,J=8Hz). MS 
calcd. 4m6: MS ( M-H) 431.1 



^HNMR: 8.57 (bs,lH), 8.45 (bs,lH), 7.85 (m,lJi), 
7.40-7.55 (m,5H), 7.35 (m.lH), ^f-J^O (n^m 
5.0 (s^H), 3.15 (q,2H,J=8Hz), 1.50 (t^iy=8Hz). 

MS calcd. 436.5; MS nVl+1) 437.0 

'HNMR: 8.68 (bs^H), 8.55 (bs,lii), S-'^S^s ^H), 
7.82 (m,lH). 7.40-7.60 (m,6H), 7.32 (^.l^. 5X) 
(s^I^. 3.17 (qW=8Hz). 1.50 (t.3IU-8Hz). MS 
calcd. 353.4; MS (M+1) 354.2 
Ixf xm/TO. 8 rhs im. 8.47 ft 



'HNMR: 8.55 (bs.lH). 8.47 (bs,lH), /•i'^^.^n;. 
7 45-7.70 (m,7H). 7.40 (m,lH), 7.32 (m,lH), 5.03 
(s,2H), 3.17 (q,2H,J=8Hz). 1.50 (t,3H,J=8Hz). MS 
calcd. 420.5; MS (M+1) 421.1 



"eoTl 3-(4-carboxyphenyl) 



HNMR: 8.70 (bs,lH), 8.62 Cbs,lli}, ».o ^mpri;. 
7.20-7.70 (m,7H), 5.12 (s,2H), 3.20 (q W=8Hz). 
1.52 (t,3H,J=8Hz). MS calcd. 396.5; MS (M+1) 
397.1 



602 1 3-(4-(N'- 

methanesulfonyl-N'-t- 
butoxycarbonyl 
atmnoethyl)phenyl) 



"6031 3-(2-methylphenyl) 



'H NMR (Methanol dt) : 8.40-8.60 (br s, 2H), 
8.00-8.10 (m, IH), 7.50-7.65 (br s, IH), 7.35-7.50 
(br s, 2H), 7.15-7.30 (m. 5H). 7.05-7.15 C.r s,lH). 
5.00-5.15 (s, 2H), 3.20-3.35 (m, 2H), 2.05-2.20 (s. 
3H) 1.40-1.50 (m, 3H). MS calcd. 480.51; MS 
(M+1) 367.2 (isolated as the trifluoroacetic acid 
salt) 



604 3-(2-methoxyphenyl) 



1 NMR (Methanol d4): 8.40-8.50 (br s, 2H), 7.90- 
8.00 (d. IH, J=10Hz). 7.50-7.55 (s, IH) 7.^-7.50 
(m. IH). 7.25-7.40 (m, 4H), 7.20-7^25 (d, 1^ 
J=16Hz). 6.95-7.10 (m, 2H), 5.00-5.05 (s. 21^. 
3 70-3.80 (s, 3H), 3.20-3.30 (ra, 2H). 1.40-1.50 
(m, 3H). MS calcd. 496.5; MS (M+1) 383.2 
(isolated as the trifluoroaceti c acid salt) 



"6051 3-(2-trifluoromethyl' 
phenyl) 



\isuiai.w ao m*' w..^^ 

^H NMR (Methanol d4) : 8.50-8.60 (br s, 2H), 
8.05-8.15 (d, IH, J=8Hz), 7.70-7.80 (d, IH, 
J=16Hz), 7.50-7.70 (m, 3H), 7-40-7^0 (m2H) 
7.30-7.35 (m, 2H), 7.20-7.30 ("^./g- 5.05-115 
(s, 2H), 320-3.35 (m, 2H). 1.35-1.45 (m, 3^. MS 
calcd. 534.5; MS (M+1) 421.2 (isolated as the 
trifluoroacetic add salt^ 
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606~1 3-(2-cMorophenyl) 



607 3-(2-fluoroplien3d) 



'HmiR: 8.45-8.55 (s, IH), 8.35-8.45 ^s, itj, 
7 70-7.80 (d, IH, J=10Hz), 7.40-7.50 (m, IH), 
735-7.40 (m, 2H), 7.25-7.35 (m, 3H) 7.20^35 
(m, 3H), 4.90-4.95 (s, 2H), 3.10-3.20 (m. m 
1.40-1.50 (t, 3H, J=8Hz). MS calcd. 386.9; MS 

(M+1) 387.2 . --— - 

NMR (Methanol ^) : 8.40-8.50 (br s, 2K0, 



608 



7 85-7 95 (d, IH, J=10Hz), 7.50-7.55 (s, IH), 
7 30-7.50 (m, 6H), 7.15-7.30 (m, 2H), 5.00-5.10 
(s, 2H). 3.20-3.35 (m. 2H). 1-404.50 (t,3H 
J=8Hz). MS calcd. 484.5; MS (M+1) 371.1 
isolated as the trifluoroacetic acid salt) 

7.40-7.50 (m. 3H), 7.15-7.25 (d, 2H. 1=1®?)' 
6.90-7.00 (m. IH), 5.00-5.10 (s, 21^. 3.20-3.35 
(m 2H), 1.40-1.50 (m, 3H). MS calcd. 502.4; MS 
(M+1) 389.2 (isolated as the trifluoroacetic acid 



609 



3-(3-acetylaminophettyl) 



ggjf . 

^HNMR: 8.45-8.50 (d, IH, J=8Hz), 8.40-8.45 (s, 
IH), 7.70-7.75 (d, IH, J=16Hz), 7.50-7.60 (m, 
2m 7 45-7.50 (d, IH, J=16Hz), 7.40-7.45 (s, IH), 
7 35-7.40 m, 2H), 7.20-7.30 (m, 3H), 4.90-4.95 
(s, 2H), 3.45-3.50 (q, IH, 12Hz). 3.10-3.20 (q. 2H, 
J=16Hz). 2.20-2.25 (s, 3H). 1.40-1.50 (t, 3H, 
J=8Hz). MS calcd. 446.0; MS (M+1) 410.2 
(isolated as tiie hydrochloric acid 
salt) 



Example 610 
N- ( (4-Methy1 -3- (4-cvanr ^ph^nYl^ phenyl) -N- 




A solution of N-(3-iodo-4-methylphenyl)-N- 
(ethylsulfonyl)pyrid-3-ylmethylamine (103mg, 0 .247tnmol) and 
4-cyanophenylboronic acid (55mg, 0.371nmiol) in 4ml of 1,4- 
dioxane stirring under nitrogen was treated with 2M sodxum 
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carbonate {0.37inL, 0.741mmol) and 
tetraki8(triphenylphosphine) palladium (0) (12.6mg, 
O.Ollnunol) . This was refluxed for three hours and then 
allowed to stir at room temperature for 16 hours. The 
5 reaction had not completed after this time so the reaction 
was treated with an additional 5 .7mg (0 . OOBmmol) of 
tetrakis(triphenylphosphine)palladium (0) and refluxed for 
two hours. The reaction was then cooled to room temperature 
and concentrated in vacuo. This was then dissolved in a 
10 minimal amount of dichloromethane and purified on a 
Chromatotron (2000micron plate) with 3% 
methanol/dichloromethane to give a residue which was 
recrystallized using ether/hexanes to give the title 
• compound. NMR: 8.45-8.55 (d, IH, J=4Hz) , '-^^'''^'J^' 
IH) 7.75-7.80 (d, IH, J-12Hz) . 7.65-7.70 (d, IH, J=12Hz) , 
7 20-7.35 (m. 5H) , 7.15-7.20 (m, IH) , 7.00-7.05 (s, IH) 
4.85-4.95 (s, 2H), 3.05-3.15 (q, 2H, J=10Hz) , 2.15-2.20 S, 
3H), 1.40-1.50 (t, 3H, J=BHz) ; MS calcd. 391.5; MS (M.l) = 



15 



20 



392.1. 

Example 611 

n- (4- ( 2 -Me^h.nesulfonylaminqp fhYl ) phenyl) phenyl) -N: 
.roethanesulfon yl ) pyrid-3-ylmethylamine 




NHS(0)jCH, 



25 



A solution of N-(3-(4-(N'-methanesulfonyl-N'-t- 
butoxycarbonylaminoethyl)phenyl)pyrid-3-ylmethylamine and 
2 2 2-trifluoroethanesulfonyl chloride (134mg, 0.735mmol) m 
3'1'dichloromethane/pyridine (4mL) was stirred for 16 hours 
after which the reaction had not completed yet. Another 
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1 A of 2 2 2-trifluoroethanesulfonyl chloride 
67tng (0.368nimol) of 2,2,2 criix 

was added and the reaction was heated to 45 C for 30 
: nut" The reaction was then allowed to cool to roo. 
TLerature Ether was used to extract the organxc 
S Te arwhich was washed four ti.es with deion^ed water. 
Te orga;ic layer was then dried with sodiu. carbonate 
,Uter!d, and concentrated in vacuo. The concentrated 
mixture was then dissolved in a minimal amount of 
mixture was .^^^^ ^n a Chromatotron (6000mxcron 

dichlororaethane and purx£iea on 
10 Plate) using 3% methanol /dichloromethane. The proper 
10 pxate; uo ^^r.4-r-=»t-^d in vacuo and 

rtniipcted and concentratea in vci^" 

rettrred for l hou. to ta.a o« the Boo protecting group. 
;.cetonitrile was then added and the reaction was 
.S concentrated in vacuo in order to ren^e -V -ter Jh 
step was repeated two additional tl^s, whxch left an o.l. 

The oil was treated with 0.64na, (0.64Mnol) of IM 
The oil wa hexanes, which 

hydrochloric acid, 5ml, o£ etner, „„i,,fion 
cLed the title con^und to precipitate out °£ -l""™- 
,„ The solid was filtered and collected. ^^^J^^l^^ 
Utle co.^ound as the HCl salt. («-^'-'°\ ^' ' 

I ,^ I 2H) 7 80-7.90 (d, IH, a=12Hz) , 7.5S-7.60 (d, 
S.45 (br s, 2H), 7 80 7 ^ 5.00-5.05 

IH, J.16HZ), 7.40-7.55 (m, 4H) , 7. J" 

V 2H,, 4.30-4.40 (q, 4H, ..16Hz) . 3.25-3.35 (S. 4H, . 2.80 
25 2.90 (m, 4H). MS calcd. 564.0, MS (H.l) - 528.3. 
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•Rvample 612 

w-f (3-(4-i ^"'''dophenyl)pnenYx; v 

Y itneth ylamine 



:id-3- 



10 




, (3- (4-Cy.i>ophe„yl)phenyl) (ethanesulfonyl)pyrid-3- 
vl„«thyla,nine (147™g, 0.36»ol) wa. treated with 
concentrated sulturxo ac.d ^^-'^J^ „,ight » 

te^rature. ^ ^ f-^^ -^-^^ ^ 

TdC Ind^oLentrat. . .cno to 
. c^Urt The solid was purified by radial 

(49tng. 2S-6). Hl^M _ j.gjj^x 7.3-7.58 (m,5H), 6.20 

«^ *j lu T-ftHz) 7.72 (d,2H, J=oiiz; , '-^ 
7.90 {d,2H,J-8Hz), ^ , 3 ,7 (q,2H,J=8Hz) , 1.5 

(bs IH), 5.75 (bs.lH), 5.05 (s,2H), 3.17 (q,^ 
(t^H.^lsH.) . MS calcd. 395.5; MS (M.l) B^.-l- 

Example 613 

^j3,(4,,i2,Meth«^^ 
_iethanesuUSS4)mM:ll^^ 



20 
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10 




■NHS(0)jCH3 



A solution of N-(3-(4-(N.-tnethaneBulfonyl-N.-t- 
butoxycarbonylaminoethyl) phenyl) phenyl) -N- 
(ethlsulfonyl)pyrid-3-yl.ethyla.ine (78.g. -IS^l^^^^^^ 

^ / imi 1-rifluoroacetic acid was stirrea 
dlchloro^ethane / ^'^^^^^ ^ diluted 
tor 40 ndnutea at room tan>parature . 

.... ace.on.trila an. concen.ra.ea " ^ ° ^ ^^^^^^^^^^^^ 

HCX to afford the title co-npound aB the HCl Blat _ 

V 1, a 80 (bs IH), 8.73 (bs.lH), 8.60 (m.lH), 8.0 
methanol): 8.80 (Ds.ini. 

,m,l„), 7.66 (m,lH), 7.67 (.,1H), 7.52 (d,2H,a=8H. , 7.43 
! 2H 7 35 (d,2H,J.8H.), 5.23 (a,2H) , 3.32 (m.4H). 287 
;::2„;=8H:,,2.82 U.3H,.1.40<t,3H,..8H.,.MScalca. 
510.1; MS (M+l-HCl) 474.1. 



15 



Rxam ple 614 
/-.- r9-M^thvl-4-cyanoEheia L' >P^^"y^^ 
Jethanesulfo^^ 




20 



in a one pot reaction, a solution o£ 4-bron»-3- 

eethylhenzonitrlle <166„«. ,,,,,,3 
biB(pinaoolato)dlboron (236mg, 0.93arK=l), pot 
,24^ 2 Sn^ol), and DM30 (7ni.) wae stirred under nitrogen 
(249ing, ^.siranwx,, rlia solved. Then SSmg 

until all the materials present were dissoiv 
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10 



15 



dichloromethane (1:1) >'as int 

, ^ A fr. ftft'c for three hours. During tnxB 
was then heated to 80 C lor 

.o.utio„ tu^^ea a da*^^ co -.^ ^^^^^^^^ 
^ reaction was allowed ^ ^ ^ 

:a:Lr:;rr:r:rr_.^^^^ 

to 120=C for 16 hours. ^ 

Oichloro^ethane .a= ^^^^^ „3,,,„,. «.e 

was .ashed with water and bnne 
oraanic layer was dried with sodium sulfate, 
:r::ratL in vacuo, .his was then purified usin, a 

— CLlI^ioIs containing the 

methanol/dichloromethane. The £ra 

, product were collected and concentrated - 

:ecrystalli.ed -7-— s^^^^^^^^ - 

^' 7 15-7.20 (m, IH) r /-J-^ 

2.05-2.10 (S, 3H), 1.4-1.5 (t, 3H, 
MS (M+1) 392.2. 

p-r«aparatlon 22 
,n N 14 (2 4,£l£luoroEhenoa)» 

..opwise over = .in to a darK gray " 
aifluorophenoxy,a^Un U . 9 
dimethylatninopyridme (16.6 g, ^-^ 



10 
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sr.: :rr. r. 

fiif*»red to provide an amber solid, this 
fxltered to p chromatography on siUca 

further purified by flasn c provide 
gel, eluting with ethyl acetate/chlorofor. il^9)^ P 

..e title co^ound as an , .H) . 

7.20 (d, J = 8.8 HZ, 2H), 6.95 (d, J 

J = 7.6 HZ, 2H), 2.50 (t, J = 1-6 Hz, 3H) . 

5 

Preparation 23 

N^^4_J2,4^Difl2iO^^ 

trifluoroethan^^ 54_8 

.0 n^ol) lal added dropwise to a solution ^^J'^^'^ 

, ^ Ml n a 50-0 rranol) ana ^ 

ainuorophenoxy.an..^ (1^0 g ^^^^^^^ 

dimethylaminopyridine (9.1 9. 

cMoriaa (100 n^) at 0 »C under -'^-9-; J";;;^^ 

«nd the solvent was removed under reduced pressure 
and tne soivex residue was 

the crude product .s an orange oiX. ^^-J^^/ 

purined W naeh column ^ the 

30 eluting With ethyl acetate/chloroform ^^4 to P 
..tie co^ound as a yellow sol.d: ^ 10=-1^ ■ 

CDCI3) 7-23 (d/ J = 
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8.8 HZ, 2H) ppm; APCI MS 



(d, J = 8.9 Hz, 2H), 3.76 (q, J = 
m/z 366 [CwHioFsNOaS-H]-. 



10 



15 



20 



Preparation 24 

p pi„^^» PY^idln-3-yl)tne thanol 

T: .1^ rn 43 tnL 5.87 mmol was added to a 

Thionyl chloride (0.43 truj, o.o 

Tnionyj. /q 0 69 q, 4.89 mmol) and 

elurry of ^^^^^^ .:;unt) in benzene 

N,N-dimethylfortnamde (0.1 tnL, catalyc 

toL) at room tetnperature under nitrogen, after whxch 
nuj; ciu u. ^ o u TViPs solvent was 

fixture was heated at reflux for 3 
«™^d under reduced pressure to provide an amber 

TLlv«i in 1,4-dioxane (40 ™l) under nitrogen. The 
was 3^,„ ^rohydride (0.38 g. 10.0 

solution was treated wit temperature for 24 

^1, and the mixture ^ ^'^^^^ , 
V, The suspension was diluted witn sa ^nn 
LuUon .2 0 ^) and extracted with diethyl ether (3 . 200 
I The conO^ined organic extracts were dried over Ha,SO.. 
:Lred and the solvents were re^ -^^^'-f^,, 
pressure to provide the title compound: H «R (30 
3.,3 ^.3.7H., IH), 7.93-7.88 (m, IH) , 7.24 

IH), 4.78 (s, 2H), 2.14 (bs, IH) ppm. 

Preparation 25 

' .ol) in alydl. tetrahydrofuran (45 - ^ ^ 
nitrogen was added dropwise a solution of methyl 2 

■ (17 1 0 g, 6.6 mmol) in anhydrous 

methvlnicotmate (17, i-^/ a/ » 

Tetrahydrofuran (S o^l . After 1 h the -^^'^J^ Th 
0 dl uted with water (1 m.) and 6 N HaOH -lution (5 ^) • 
..oipitate was re^ed by — ~» t^lvent 

Zrr^rt^Ht yellow Oil. (300 «H. 8.3, (d. 
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J = 4.9 Hz 
Hz, 4.9 HZ 
3H) ppm 



, IH), 1.12 ,d. a.7,6H., IH), 7.14 (dd, J=7 6 
, IB), 4.72 (s, 2m. 2.95-2.74 (b5, IH) . 2.53 (s, 



Preparation 26 

5 

nitrogen was added dropwise a solution of methyl 

. M5 1 0 g, 6.6 mmol) in anhydrous 

XO '^^'-^Z, er l.S h the suspension was 

tetrahydrofuran (5 Af te ^^^^^^^ _ 

diluted with water (1 tnL) and 5 w x 
precipitate was removed by vacuum f iltratxon and the 
precipitau filtered, and the solvent 

filtrate was dried over Na.SO., filtered, a 

15 was removed under reduced pressure to provxde the txtle 
15 was remo ^^^^ ^ ^^^^ 3 3, 

compound as a Ixght yeix j = 7.9 Hz, IH) , 

IH), 7.60 (d, J = 7.9 HZ, IH), 7.12 (d, J / 

4.1; (s, 2H),4.1B-4.I0 (bs, 1H),2.B1 (s, 3H)ppm. 

Preparation 27 

^.os «i. was add,d « a 

.luJ of Ifluoronicotmlc acid (13, 0.48 g, 3.40 n^ol) and 
hyUo^de <0.1 ^. catalytic a^cunt) in .en.ene 
,S Z 1) at roc ten^eratuxe under nitro,«.. after «h.ch the 
lILur was heated at reflux for 3 h. The solvent wa 
::::ed under reduced pressure to provide » ^^^f 
„as dissolved in 1.4-dioxane ,25 ^) -^^^ f „ 

solution was treated with sodiu. borohydride ,0.2 9. ^SO 
, , ^ mixture was stirred at room temperature for 24 

.00 aj: extracted with diethyl ether ,3 ^J^ ^^^ J 
combined organic extracts were dried ever Na,SO„ filtered 
a^the solvents were ren^d under reduced pressure to 
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prcviae the title co^^und .s a colorles. oil: ^ <300 
Lz, 8.20 (s, IH), 7.S7-7.81 (dt, . - 3.0, 2.3 H., IH , 
r,7-6.93 (dd, .= 8.4. 2.8 H., IH). 4.73 (S, 2H,,2.04,bs, 

IH) ppm. 

Example 615 

... U- (2.4-DifluoroEh enoxzl2^^ 
f luoropyr? '^-^ -Y"* tnethylamine 




Bi-tert-butyl azodicarboxylate (0.3S g. 1.57 ™«M) «a= 

added to a suspension of (-"--^^^^^""f . ' 
,10 0 20 g, 1.57 -ol), s-(4-(2,4-difluoropbenoxy)phenyl) 

, . ,n 49 o 1 56 imnol) ami polystyrene 
N-ethylsul£onylamne (0.49 g, «" ' >■ 

resin-bound triphenylphosphine (0.52 g, 1.57 -ol, -3 
1= Il/g. in anhydrous tetrahyd«furan .5 ^) at 0 »C ^der 
nitrc^en. The resulting yellow suspension was wa»ed to 
.oom ter»perature and stirred £or 19 h, after wh.=h 
additional polystyrene resin bound 

, 1 57 ^1. -3nn»l/g) and dl-tert-butyl azod.carboxylate 
; 36 g. 1.57 -01) were added. This solution was stxrred 
for 24 h after whioh the suspension was diluted wxth 
anhydrous tetrahydrofuran (100 and the solids were 
reived by vacuum filtration. The filtrate solvent was 
IZ.I^ l^r reduced pressure to provide the crude product 
as a yellow oil. This oil was purified by mediun. pressure 
liquid chromatography on silica gel, eluting with 
hexanes/ethyl acetate (7=3), to provide a . 
.his oil was triturated with hexanes/ethyl ace ta e 4- ^, 
to give the title con^und as a white powder (0.28 g, 53,) . 



g 

20 
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n.n 11^ -C- TLC Rf (3:2 hexanes/ethyl acetate) = 0.44; 

4.91 (B, 2H), 3.15-3.07 . = ' '\''^'''' ' 
5 = 7.4 HZ, IH) ppm; "C «MR (75 MHz) 163.3, 161 3 160 1 
X57.8, 156.S, 153.1, 147.5 (d, J - 14.9 Hz), 
133 6 130.5, 123.8 (d, J = 9-7 Hz), 122.1, 119.1 (d, J - 
9 2 HZ 11 .5, 112.0 (d, . = 22.9 Hz), 106.0 (t, . = 24.3 
; 49.;, 46.0, B.4. pp.; .PCX 423 ^-H"^^^^^^^^ ' 

XO Anl;. Calcd. for C.0H.F3N.O3S: C 56.87; H, 4.06; N, 6.63. 
Found: C, 56.90; H. 4.10; N, 6.45. 

By a method similar to the method of Example 615 the 
following conpounds were prepared: 






15 



No. 



Ri 



SO2CH2CF3 



617 



SO2CH2CH3 



6-fluoro 



- 9 1 Hz 2H) ppm NMR (75 MHz) 163.3, 
^'1 r 160 1 158 5 158.1, 156.5, 153.2, 147.9 (d, J = 

Hz), 122.2. 118.3 (d, J = 29.3 H^)' ^ l]-^' ^i^-f JVz^ 
22.9 Hz), 106.0 (t, J = 21.9 Hz) 52^6 (q, J -31^). 
49.8 ppm; APaMS m/z 477 [C2oHi4'6N203S+I^ • 
Anal Calcd. for C20H, W2O3S: C, 5^42; H, 2.96, N, 
coo Tr.„n^- r.. 50.05: H. 2.79 : N, 5 72 — 

0.38; ^HmdR(300MHz)7.92^, J -22 Ife, 11^, 
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1( 

B 

1 
4 

I 
C 
( 


^Txiiirierycd. j = 10.2 hz), 158.0, 156.5 (d j 

1^ ^ H^l' 53 2 (d J = 12.2 Hz). 147.9 (d, J = 15.0 
iu4?2 t = 12.1 Hz : 133.3, 130.9 130.3, 
?4 0 (d J = 9^ Hz , 117.5, 112.0 (d, J = 22-9 Hz). 
m 4 J = 37.5 Hz). 106.0 (t, J = 22.0 Hz). 52.6. 
6.i,8.50ppm;APCIMSm/z423 

^ 7R' 97* 6.53 


618 SCbOfc^T 
[619 SO2CH2CH3' 


6-fluoio I 
( 

I 6-methyl 


154- 'H (300 MHz) 7.90 (d, J = 2.3 lb, liC, 
■m17 78 (dt 2.4, 8.0 Hz, IHX 7-11 (i ■ 

8 9 Hz 2H) 4.83 (s,2H), 3.83-3,76 (q, J- 9.1 HZ, 

103Hz1 158.6, 156.6(4./= 12.4Hz), 153.2 Cd,J 

22m' 148 1 (d,/- 15-1 Hz), Wil (d„/= 8-2^). 
138 8 131 ?131.0 129.5, 124.1 (d, ./-9.7Hz), 
1177 1123{d,/-23.0Hz), 1103 Cd,y-37^6Hz), 
106 oV " 2W Hz), 53.4, 52.7 (q, J-31 7 Hz) PP»J 

fJFd^°i?o'H^^I^t--^^^^^^ 

1 04(0 J=7.4Hz, 2H),2.51 (s, 3H), 1.72 (S.H), 1« 

T 1AotI,^ I'iSfi 158 0(d,J= 10.2 Hz), 157.8, 
J= 10.2 Hz), 158.0, " , 10 -> xT„\ 149 5 
1 'Jfi S rd. 7= 12.2 Hz), 153.2 (d, 7= 12.2 Hzj, i^y.o, 
l^ol 7- 119 Hz 137.2, 133.6, 131.0, 129.3, 
2^9 d 7=^71^123.6, 117.5, 112.0(d,J=22.9 

U^ m oa^^^ 53.3, 46.1, 24.5, 8.5 ppm; 
Sc M w/419 [C.H2oF2N203S.Hr An^- Calcd. 
forCaWaNaOsS: C. 60.27; H. 4.82; N, 6.69. 
y^^r^^^^cj.qAi H. 4.76; N, 6j8_^ ^ 


[620 SO2CH2CF3 


6-methyl 


- li;^94:96^CrTLC i2/(4:6 hexanes/ethyl acetaie; 
0 58 'H NMR (300 MHz) 8.16 (d. J= 2.1 Hz, IH) 

7 9\d^^.U. 7.9 Hz, 2H) 713(^^7=^^^^^^^^ 
i.jp yus*^*j /iQQ^^fL (rv\ 6.86 (a, J "* 
IH). 7.09-7.06 (m, 2H), 6-99-6.86 (m, 0.0 ^ 

8 9 Hz IH), 4.81 (s, 2H), 3.85-3.76 (q, J-9A Hz, 
9H^ 2 52{s3H),161(s,2H)ppm;^^Cl^(75 

^61.4 10.2 HZ), 159.M58.4 158.(^ 7= 1 

10.2 Hz), 157.8, 156.6 (d, 7= 2.2 Hz) 53.2 (d 7 

12.2 Hz , 149.5. 139.0 (d. ^=12-0 Hz)' ^^^J' F'^' 
^j3Tjj2i£.i7.4.0(d.7=9.8Hz), 123.7, 120.3. 1 
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621 



SO2CH2CH3 2-memyi 



622 SO2CH2CF3 



"1 1 7 ^; 1 1 2 Ud /= 22.9 Hz), 106.0 (t, J= 22.U Jrizj, 

473 rC2iH,7F5N203S+H]\ Anal. Calcd. for 
^hIfK: C,53.39;H,3.63;N,5.93. Fo^d: 
r ST:^4:H. 3.44; K .5.82 

TLC (9:1 methylene chlonde/methanol) - 0.47 n 
mo MHz) 8-37 (d, J= 4.9 Hz. IH). 7.55 (d, 7= 

77Hz Iffi 7.17 (d, J= 9.2 Hz, 2H), 7.10-7.02 (m, 

3^^^8^:88(m;iH).6.83(d,/=^ 

(Tim 3 14-3.07 (q. /= 7.4 Hz, 2H), 2.46 (s, 31^, 
1 J= 7 3 Hz IH) ppm; ^'C NMR (75 MHz) 
61 4 157 9 157 3 156 8, 154.1, 148.5, 139.4, 137.5. 

4.2; l3[.0; Im 124.3; 122.2 117.5 112.3 (d..= 
22.9 Hz). 106.3 (t. /= 22.0 Hz). 52.5 45.6, 28^ 23.7, 
8.7 ppm; APCI MS m/z 419 [C21H20F2N2O3S+H] ^ 
plSckod. for C21H20F2N2O3S . O.IOH2O: C, 60.02, 

TlJCR^Qihyl acetate/hexanes = 0.46, H NMK 
(300 MHz)8.38 (d, 7= 4.8 Hz, IH), 7.54 (d^ J= 7.7 
Hz IH) 7^^15 (d /= 9.0 Hz, IH), 7.12-7.04 (in, 3H), 
f99-S8 (m, 6.85 (d, J= 9.0 Hz. IH), 4^90 (s, 
2ffi 3 85-3 76 (q J= 9.1 Hz, 2H), 2.41 (s, 3H) ppm; 

75 jIhz) 161.4 (d,/; 103 Hz^ 158^ 
158.0 (d, /= 9.9 Hz), 157.4. 156.6 (4 J= 10^2 te), 

153.2 (d J= 10.2 Hz), 149.2, 138.9 (d, J= 10.3 Hz) 
37.8, 132.0, 130.9, 129.3, 123.9 (y-3^9HzX 121.8, 

120.3 117.6, 112.1 (d, J= 22.9 Hz) 106.0 (t, 7-22^0 
ttt^ 53 5 53 1-52.0 (q, J= 31.8 Hz), 22.3 ppm; APCI 

S'ii4V3'[C2WTO 
C2,HnF5N203S : C, 53.39; H, 3.63; N, 5.93. Found. 

r sr73 -H. 3.76; N. 6.07 



10 



Prpparation 28 
^ W - (2-cmorophenYl) -N' - . 

m^i-Vi vlsulf on ''"'-ide' aniline 

— solution of 2-chloro-M-.athyla„iUne (4.96 nnK,l 

^ 1 eq.. 702 ™g) and pyridine (5.86 -ol. 464 ™g) in 20 .0, 
of methylene chloride «aB added 3-nitrobenzeneBul£onyl 
Chloride (4.51 ™ol, 1.0 9) in one portion. The reaction 
fixture was stirred 16 hr and diluted with methylene 
chloride and water. The a<^eous layer was separated and 
extracted once with methylene chloride. The co^xned 
o^sanic layers were extracted once with a saturated solution 



wo 01/56990 



PCT/USOl/00643 



-186- 



of aqueous sodium carbonate, once with water, and then drxed 
over sodium sulfate. The crude product was purified usxng 
flash chromatography (10-60% ethyl acetate / hexane) to give 
N- (2-chlorophenyl) -N-methyl- (3-nitrophenyl) sulfonamide whxch 
5 solidifies on standing. NMR (300 MHz) 3.29 (s, 3H) , 

7.25-7.45 (m, 4H) , 7.71 (t, J = 7.82 Hz, IH) , 8.06 (d, J = 
7.82 HZ, IH), 8.40-8.50 (m, IH) , 8.60-8.65 (m, IH) . MS 
(ESI): m/e 327.13, 329.13 (M+1) . 
A solution of N- (2-chlorophenyl) -N-methyl- (3- 
10 nitrophenyl) sulfonamide (2.6 mmol, 848 mg) and tin (II) 

chloride dihydrate (10.4 mmol, 2.35 g) were heated for 4 hr 
• at reflux in 15 mL of methanol. The reaction mixture was 
cooled to room temperature and diluted with 20 mL of ethyl 
acetate and 10 mL of a saturated solution of aqueous sodxum 
15 carbonate. Heavy gas evolution was observed upon addition 
of aqueous sodium carbonate to the reaction mixture. The 
reaction mixture was stirred 1 hr and then filtered through 
a plug of Celite®. The layers were separated, and the 
organic layer was extracted once with a saturated solution ^ 
20 of aqueous sodium carbonate, once with brine, and then dried 
with sodium sulfate. The crude product was purified using 
flash chromatography (0-5% ethyl acetate / methylene 
chloride) to give n- {2-chlorophenyl) -N-methyl- (3- 
aminophenyl) sulfonamide as an off white foam. ^H NMR (300 
25 MHZ) 3.13 (s, 3H) , 3.80 (br s, 2H) , 6.80-6.87 (m, IH) , 7.02- 
7.25 (m, 6H), 7.30-7.38 (m, 1 H) . MS (ESI): m/e 297.2, 

299.2 (M+1) . 

To a solution of 

N- (2-Chlorophenyl) -N-methyl- (3-aminophenyl) sulfonamide 
30 (3.38 mmol, 1.0 g) , DMAP (0.83 mmol, 120 mg) and pyridine 
(16.9 mol, 1.S3 mL) in 20 mL methylene chloride was added 
ethanesulfonyl chloride (12.2 mmol, 3.6 eq. , 1.56 g) m two 
portions. The reaction mixture was stirred 10 hr and 
diluted with then methylene chloride and water. The layers 
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10 



were separated and the aqueous layer was extracted once wxth 
methylene chloride. The combined organic layers were 
extracted once with a saturated solution of acjueous sodium 
carbonate and then dried with sodium sulfate. The crude 
product ^as purified using flash chromatography (0-30% ethyl 
acetate / methylene chloride) to give the title compound. R 
NMR (300 MHZ) 1.36 (t, J = 5.87 Hz, 3H) , 3.10-3.16 (m, 2H) , 
3.23 (3, 3H), 7.04 (s, IH) , 7.22-7.60 (m, 8 H) . MS (ESI): 
m/e 389.01, 390.88 (M+1) . 

Example 623 

H- (3- (N' -Metbyl -N- - (2-chlororhony1 q nl fonamido) phenyl) ) -N- 
(ethanesulf »n yl) pvrid-? -ylmethvlamine 




15 



20 



25 



TO a solution of (0.48 mmol, 186.6 mg) dissolved in 5 
tnL of anhydrous DMF was added a 1.0 M solution of lithium 
bis (trimethylsilyl) amide in hexane.(1.2 mmol, 2.5 eq., 1.2 
rriL) The solution was stirred 5 min. and 3-picolyl chloride 
hydrochloride (0.50 mmol, 82 mg) was added in one portion. 
After overnight stirring, the reaction mixture was 
concentrated to dryness under vacuum. The residue was 
dissolved in methanol and loaded onto a 2 g SCX ion exchange 
cartridge (Varian Sample Preparation, 0.75 meq / g loading). 
After washing with additional methanol the crude product was 
eluted from the column using 10 mL of a 2.0 M solution of 
ammonia in methanol. The crude produce was purified using 
mass guided revere phase semi -preparative chromatography 
(ESI detection; ACN with 0.1% TFA / water with 0.1% TFA; 
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now rate 25 ™L/ndn.; 10% organic lor 1 min. than a 
gradient over 12 ^n. to 9S* organic then 
^n.) to give the TPA salt of the product aa an - 
solvent evaporation. The purified sanple was desalted using 
a 1 g sac ion exchange colum> as previously described 
(^thanol washing solvent and 2.0 M an^nia ^-^^^'J^ 
eluting solvent, to give the title con^und. «^ OOO 
MW^^ 1 40 (t, J = 7.43 Hz, 3H) / 

TlS a 3H,;..S, (S, an,, ,.20.7.30 (». V.32-,.3, ™. 

, ,H). 7.44-7.S2 (», 3H,, 7.SS-7.,5 (™, 3H) , B 3 (br s, IH, . 
8.51 (br s, IH). MS (ESI)= m/e 480.2, 482.2 (M*l) . 

The confounds o£ the present Invention can be 
,5 ad^nistered alone or in the for™ of -P"-™^-"""^^ 
composition, that is, co,*.ined with ph«™a=eutically 
acceptable carriers or exciplents, the proportion and nature 
of which are determined by the solubility and chemical 
properties of the con^und selected, the chosen route of 
,0 adinistratlon, and standard pharn^ceut cal practice. The- 
con^unds of the present invention, while effective 
theLelves. may be formulated and administered m the form 
Of their pbarmaceutically acceptable salts, for purposes of 
stability, convenience of crystallization, increased 

25 solubility, and the like. 

in practice, the compounds of formula I are usually 
administered in the form of pharmaceutical compositions, 
Lt is, in admixture with pharmaceutioally a=c=Pt*le 
carriers or diluents, the proportion and nature of which are 
30 determined by the chemical properties of 

con^und of for»la I, the chosen route of administration, 
and standard pharmaceutical practice. 

Thus, the present invention provides ^^~^'^\ 
co^sitions comprising a confound of the formula I and a 
35 pharmaceutioally acceptable diluent. . 
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The con^undB o£ formula I can be administered by a 
variety of routes. In effecting treatment of a patxent 
afflicLd with disorders described above, a co,^»x>d of 
fl^ a I can be administered in any form or mode wh.* 
the coa^ound bioavailable in an effective amount, 
^"ding oral and parenteral routes. For example, co^ds 
rfol!a X can be administered orally, by inhalatron. 
eubcutaneously, intramuscularly, intravenously, 
transdermally, intranasally, rectally, occularly. topically, 
transaermaiijr, j th.. nke Oral administration is 

sublingually, bucoally, and the like, oral a 

s I treatment of the neurological and 

generally preferred for treatment 

psychiatric disorders described herein. 

one skilled in the art o£ preparing formulations can 
^adirselect the proper form and ^de of administration 

depending upon the particular -»-'^^='«^="'=V ' seated ■ 
co^ound selected, the disorder or condition «° 
the stage of the disorder or condition, and other relevant 
Circumstances. (Hemln,ton.s Phar^ceutloal Sciences, leth 
Edition, Mack publishing Co. (1990)). 

The pharmaceutical compositions of the present 
invention are prepared in a manner well known in the 
;Lrmaceutical art. The carrier or e.cipient may be a so id 
Lmi-solid, or.li<^dd material which 
or medium for the active ingredient. Suitable ^^"^"^ 
. Lipients are well known in the art . The pharmaceutical 
, exoipients j^r oral, inhalation, parenteral, 

composition may be adapted lor oj.« 

or topical use and may be administered to the patxent .n 
form of tablets, capsules, aerosols, 
suppositories, solution, suspensions, or the like. 
0 The compounds o£ the present invention may be 

admi::tered^rally, for ^-^J^l-::::ZT:. Tral 
capsules or compressed into tablets. For the purp 
therapeutic adndnistratlon, the compounds may be 
incorporated with excipients and used in the form of 
,5 t^lftl troches, capsules, elixirs, suspensions, syrups. 
S5 tablets, trouxi , , .^o These preparations should 

wafers, chewing gums and the like. These pr p 
contain at least 4% of the compound of the present 
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v4«n the active ingredient, but may be varied 
xnventxon. the ^ ^^^^ conveniently be 

depending upon the particular j-« 

Jween 4% to about 70% o£ the weight o'.'^^J-'-^^ 

a^^t o< the con^ouna ^^^^^ .^^^z':: 

= miii-able dosage will be obtained. Preterrea ^ 
an^ratlon! according to the present invention «y he 
determined by a person skilled in the art. 

The tablets, pills, capsules, troches, and the Uke m Y 
also contain one or »re of the following '^^-^--^^"^^^^ 
such as ndcrocrystalline cellulose, gu» tragacanth 
„.l»tin- excipients such as starch or lactose, 

starch and the like, luor . silicon dioxide; and 

or Sterotex; glidants such as colloidal ^^1^'^°° 

=,,nVi as sucrose or saccharin may be aaaea 
sweetening agents such as sucros salicylate 
or a flavoring agent such as peppermint, methyl salicyia 
or oranre f avor!ng. When the dosage unit form is a capsule, 
^contain, in addition tp ^terials of the above Vpe 

a licid carrier such as P--^--^^^^^^^^^ 
) Other dosage unit forms may contain other var 

which modify the physical ■ form of the dosage 
example, as coatings. Thus, tablets or piUe ^J^J^ 
c.,,aar shellac, or other coating agents. A syrup may 

a^Lion to the present — s-uc^os, as a 
5 sweetening agent and certain preservatives, 

colorings and flavors. Materials used rn preparing these 
::ilous conpositions should be pharmaceutically pure and 
non-toxic in the amounts used. 

For the purpose of parenteral therapeutrc 
,d^„istration, the co^unds of the P--™ °" 

^ „ated into a -l""--:::rr "of a compound 
oreoarations typically contain at least o.i^ 
preparaci<j"B jr^/ -^j vr, between 0.1 and 

irrrlrrghrLrreirtr^t of the co^ound 

3S . ff forLla I present in such oo^^'^^"'- ^'^^ ^ 
suitable dosage will be obtained. The ^^^^^^ 
suspensions may also include one or more of the following 
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20 



adjuvants: sterile diluents such as water £cr xn^ect.on. 
saline solution, fixed oils, polyethylene glycols, 

y rrine, propylene glycol or other synthetic sol^ts,- 
Lubacterial agents such as benzyl alcohol or methyl 
Ztn, antioxidants such as ascorbic acid or sodxu^ 
hisuHite, Chelating agent^ such - ^^^^ ,,„,,,3 
diaminetetraacetic acid; buffers sucn as ...^^ ^uch 

or Phosphates and a.ents for - -3— - - 
as sodium chloride or dextrose. The parenteral p P 
nan be enclosed in ampoules, disposable syringes or multiple 
can be enciosevi j:- , ^.^ PT-f»£erred compositions 

ddse vials made of glass or plastic. Preferrea P 
dose via determined by one skilled m 

and preparations are able co oe u 

"^e co^ounds of the present invention ™ay also be 
administered topically, and when done so the carrier ^y 
suitably comprise a solution, olnt».nt, or gel base. The 
base, for example, may comprise one or more of the 
fo wing: petrolatum, lanolin, polyethylene glycols, b^s 
wax mineral oil, diluents such as water and alcohol, and 
wax, mine .^,h,ii„rs Topical formulations may 

emulsifiers, and stabilizers, lopn. 

t'olirto .ore fully illustrate the operation of this 
, inven^on, typical phar^ceutical compositio^ are described 
below. The examples are illustrative only, and are not 
fntthded to U,»it the scope of the invention in any way. 
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TORMULATION 1 

A typical tablet, appropriate for use in this method, 
tnay be prepared using conventional techniques and may 

Amount per Concentration 
Tablet by Weight (%) 



Compound of 

formula I 5.0 mg 

Lactosum 67.8 m 

Avicel« 31.4 mg 

Amberlite® 1-0 
magnesium stearate 
TOTAL 



4.7 

67.8 mg Ph. Bur. 64.2 



0.25 mg Ph. Eur. 0.3 
105.45 mg 



15 



T-ORMUIATION 2 
Hard gelatin capsules may be prepared using the 

following ingredients: 

' ^ Amount per Concentration 

Tablet by height (%) 



20 Compound of 

formula I 



0.1 mg 



25 



starch dried 200 mg 

4 8 

magnesium stearate 10 mg 
TOTAL 210.1 mg 

The above ingredients are mixed and filled into 
hard gelatin capsules in 210.1 mg quantities. 



FORMULATION 3 

suspensions each containing 1 n« o£ n«dica«nt per 5 ni, 
30 dose are as (olloWB, «»nnt per of 

suspension 

Compoiind of formula I 

sodium carboxymethyl cellulose 50 mg 

35 syrup 

benzoic acid solution 

flavor 



1.25 mL 
0.10 mL 
q.v. 
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10 



15 



color ^ ^ 

q.s. to 5 ttuj 

The medicament is passed through a No. 45 mesh U.S. 
sieve and mixed with the sodium carboxymethyl cellulose and 
syrup to form a smooth paste. The benzoic acid 
flavor and color is diluted with some of the -ter and added 
to the paste with stirring. Sufficient water xs then added 
to produce the required volume. 

The compounds of formula I are potentiators of 
metabotropic glutamate (mGlu) receptor function, xn 
particular they are potentiators of mGlUa and/or mGlu, 
receptors. That is, the compounds of formula I do not 

to bind at the glutamate recognition site on the^lu 
r^Lptor, but in the presence of glutamate or a glutamate 

r.f formula I increase mGlu receptor 
agonist, the compounds of formula I xncre 

response. The present potentiators are expected to have . 
their effect at mGlu receptors by virtue of thexr abxlxty to 
increase the response of such receptors to glutamate or 
0 glutamate agonists, enhancing the function of the receptors. 
The behavior of the potentiators of formula I at mGlua 
receptors is shown in Example A which is suitable to 
identify potentiators useful for carrying out the present 
invention. 

25 

Example A 

[3h]^,2S:^2-A^^ -3- 
(^ti^9_^l)_^npionir arid Keceptor Binding 
(IS, 2S-2-carboxycyclopropan-l-yl) -3- 

30 (xanth-9-yl) propionic acid (17.5 Ci/n^ol) was tritiated by 
Chemsyn Laboratories. Membranes from mGlu. receptor 
expressing RGT cells were prepared by harvestxng adherent 
cells from confluent T.150 flasks with a cell scraper, 
cells and media were then placed in 50 ml conical tubes and 

35 centrifuged at 4^0 at XOOOg for S ^^--^^^^^^XlTsr 
was removed and the pellet was frozen at -10 C untxl use. 
washed cell membranes were prepared by adding 20 ml of 10 mM 
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^ ^ V 4=4=o-r nH 7 6 ® 5° C + 100 ItlM pOtaSSiUTO 

potassium phosphate buffer pH ^ ^ tissuetoizer 
bromide and homogenizing wxth an Ultra 

=.»- go% output. The homogenate was 
for 15 seconds at 90< outpui. 

^ =^ Aft 000 X g for 10 minutes at 5 c. iniB 
centrifuged at 48,000 x g 

step was repeated two times, and 
resuspended in 10 ml of the same buffer and 

^til initiating the 

[3Hl.2S-2-Amino-2-(lS 2S 2 c^b J^^^^ ^^^^^^ 

(xanth-9-yl) propionic acid can ^^^^^^^ 1519-1529 • 

described by Johnson et al. Neu..pha«nacoIo^ 38. 
(1999) Accordingly, [3Hl-2S-2-amino-2-(lS,2S 2 
(1999). V, IX , (vanth-9-yl) propionic acid 

binding »a= assayed - a t ^^^^^^^ ^^^^ ^ 

potassium phosphate (pH7.b;, j.^^ 

generally 1 n« -^'-^-f;:^^!::^ ^ro^ion,^ acid, 
carbo=^cyclopropan-^-yl)-3-(xan^ V ^P^ ^^^^^^^^ ^ 

(final volume 500 ^) . The incuD „«ri,rane 
addition oJ the me*rane suspension, about 15 M9 

,„tein, , and allowed „ ^h a Brandel 

xncubation was -^i--^ ^y «P d £^lt«t ^^^^^^^ 
cell harvester through glass faber w ^^^^ 
wet with the same potassium phosphate buffer ass y 
Tat " C) The filters were washed five times wxth 1 ml of 
bSfer Filter sections were transferred to --vxals and 5 
. r:r.isher scientific -ntisafe U^- ^^^^^^^^^ 

rofsrarr/pirfo ::^tir;a ^ec^ -oo 

liquid scintillation counter. 

-, ^ «f 1 nM r3Hl-2S-2-amino-2-{lS,2S ^ 

Displacement of i nm i nj ^ .„ 

.„ carbo Jyclopropa„-.-yl.-3-<----»J^^^^^^^^ 

— reu^nr:: ^^^^^ 

^rtrr.:^— ari:-:: Rented m the tab. below. 
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Treatment 


Kx (jiM) 


(95% Confidence 
Interval) 
(1.1-15.7) 


Glutamate 
Compoxind of 
Example 16 


7.8 
>100 





10 



15 



20 



25 



30 



.„...tiatl.n of 31utag r^-Tnd..ed Iricre.B. In IntraoeUula r 
r..^^ ,,,^ wif-h a mSluR. Fr rreBBinq Cell Line^ 

^.^^3 e=5.resfling human mGlu, receptors were 

^=.lved as oreviously described (Desal, Burnett, Mayne, 
ScC MoI Pi^a^acoZ. 48, 64e-.S,, and cultured .n . 

^ " h 5» dlalyzed fetal bovine seru., 1 ^ f ""-"^ ^ 
^ sodiun, pyruvate, 50 Oeneticin ^^^^'"^ 

hygroovcin B. Confluent cultures were passaged weekly. 
rsHells are referred to as HOT cells for^tJluta»te 

„a„sporter, and Wave been ---J^^"^ "^rell line 
glutamale/aspartate transporter GLMT. Tne 

Lressing the -31uR> receptors was stably transfected with 
rpr^iscuous G-protein, GalphalS to change the signamg 
pathway to the ...lu, receptor to one that could be easUy 
Lasured through release of intracellular calcru.. Thus, 
intracellular calcium levels were ««nitored ^'^H^f^^^ 
the addition of drugs on a Fluorometric In^ging Plate Reader, 
the aaaiciou = followinq buffer was 

(i e FLIPR, Molecular Devices) . The following 
iled'tLugtout as an assay buffer, 10 n« KCl, 138 « HaCl, 
7Z ca Cl!, X - MgCl. 4 - »aH.PO., 10 - Glucose, 10 n« 
PH 7.4. cells that had been plated 48 h prior at a 
rnri;y of 30-40,000 cells per well in a plate were 

loaded with a calcium-sensitive dye for 90 «^-',^^ ".<;• 
Pluo-3 (2 m in DMSO, Molecular Probes) were mixed with a 

vllu^e Of 10* Pluronic acid in ^ ^ ' 

^ into the buffer --^^^rr^ miol loading 
bovine serum to make the loading buffer. '° 
7the cells, the loading ^ffer was removed and replaced 
o£ tne ceij. , addition and monitoring on 

with assay buffer prior to drug addition a 
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the Results are analyzed by taking the difference of 

response (30 pM glutamte, typically ahout 30-50,000 

^"nrrr:::rr4l;i-t usin. a «p»sentative 
.c^o^of the present invention is presented in the tahle 

below . 



15 



20 



25 



Treatment 



20 mM Compound of Example 1 



as defined 



by30jiMGlutamate) 
mean±SD 



2.3 ±0.8% 



1.9+1.0% 




« seen fro. the results above the con^unds of forn«la 

I potentiate the response of the mGlu, receptor to 

I potentia ^ ^^^^^^ ^ p„treatn>ent of 

-^irthrilu.. antagonists as-.-a-no-.-US .S-.- 
' - ,Llth--yl. propionic acid-labeled 

Liults Show that the -^-^ ~ \ ^ e iatl tL 
other than the glutamate recognition site to p 
effects of glutamate at rt31u receptors. 

using the procedure ot Exan,le the e£ ect of 
representative co^ounds of the present i-e^i- on he 

re!pon.e of different -.luK. ^^----"a" :»t=id 
as glutamate, 2R,4R-4-aminopyrrolidine-2,4 ^ ^ 
and 2S,2'R,3'R)-2-(='.3-dicaxboxycyclopropyl) 
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Neuropharmacology 38: 1431-1476, (1999)) pr 



tables below 





Buffer 


3 HM Compound of 1 
Example 22 




% Maximal Response (mean+SD, n-2) 


Buffer 


0.0±3.2% 


4.7±0.4% 1 


30 |AM Arj-»^ 


100.7±L6% 


120.3±10.0% 1 


lOjiMAPDC 


107.2±3.6% 


119.1±4.0% 1 


SpMAPDC 


80.3±9.3% 


114.0±0.8%* 


luMAPDC 


16.8±1.5% 


92.0±3.4%* 


300nMAPDC 


1.7±0.4% 


28.4±1.7%* 


lOOnMAPDC 


-0.8±0.5% 


02±0.6% 


30nMAPDC 


1.3±0.1% 


0.5±1.5% 


InMAPDC 


0.3±1.2% 


0.1+0.7% 


' » p < 0.05, t-test vs. agoxusLb aiuuo 





Buffer. 


3 Compound of 

Example 22 




% Maximal Response (meaniSD, 
ir=2 


Buffer 


0.0±0.7% 


3.7+1.4% 
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lOpMDCGIV 


79.3±10.8% 


147.9±1.5% 


SmMDCGIV 


68.3±5.1% 


153.0±2.8% 


luMDCGIV 


67.9±15.0% 


141.1±5.9% 


SOOnMDCGIV 


34.3±6.3% 


132.9±5.5% 


lOOnMDCGIV 


4.2±0.8% 


83.3±10.5% 


3O1MDCGIV 


4.5±4.3% 


11.1±6.1% 


InMDCGIV 


4.3±3.5% 


.0.1±0.6% 






Buffer 


1 (jM Compound of 
Example 16 




% Maximal Response (meaatSD, n-2) 


Buffer 


0.0±0.3% 


1.6±1.0% J 


24 pM Glutamate 


100.0±5.8% 


95.4±2.4% 1 


8 |jM Glutamate 


96.7±3.2% 


98.4±6.4% 


2.4 jiM Glutamate 


83.5±4.6% 


92.5±4.4% 


800 nM Glutamate 


16.9±8.2% 


62.9±0.1% 1 


240 nM Glutamate 


-0.1±0.4% 


17.4±2.8% 


80 iM Glutamate 


0.1±0.1% 


0.3±1.1% 1 


24 nM Glutamate 


0.2±0.2% 


0.1±0.8% 


8 nM Glutamate 


-0.7±0.3% 


2.8±1.9% 
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Buffer + 


1 nM Compound of 
Example 1 


1 pM Compound 
of Kxamole 9 




% Maximal Response (meaniSD 


.n=2) 




0.0±2.6% 


U. 131U. i /o 


4.2±2.7% 


30 uM Glutamate 


107.2±11.7% 


116.7±4.3% 


108.0±12.3% 


10 jiM Glutamate 


108.2±4.8% 


107.6±10.7% 


102 9±6.2% 


uM Glutamate 


84.2±4.3% 


112.1±10.3% 


1A1 1% 


1 (iM Glutamate 


22.6% (N=l) 


79.2±14.6% 


93.1±2.5% 


300 dM 


-1.1±0.6% 


42.5±4.3% 


60.0±10.6% 










100 nM 


-1.0±1.2% 


1.5±1.2% 


20.5±4.3% 


Glutamate 








30 nM Glutamate 


-1.6 ±0.4% 


2.2±1.3% 


4.7±0.4% 


10 nM Glutamate 


.1.1±0.6% 


-0.3±0.2% 


2.4±0.3% 



The results in the tables above demonstrate ^^^^'^ 
of oon^ounds o£ the present invention to >^'-^^^; 
s effects of ™31u, receptor agonists such as ^l---;^*^^' 
and DCG IV. It is recognized that the oonipounds o£ the 
present invention would be expected to '"^ 
effectiveness of glutamate and glutamate ^3-=" °« 
:«S1U, receptor. Thus, the potentiators of the present 
10 I^veltlon are expected to be useful in the treatment o 
" ^fo^ neurological and psychiatric disorders as^oc^a ed 
«Uh glutan-ate dysfunction described to be "-^J^"^;"^^ 
and oLra that can be treated by such potentrators as are 
aocreoiated by those skilled in the art. 
15 irone =Lodi.ent of the present invention provides 

,«tho^: of treating neurological and psychiatric disorders 
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aSBOoUted with glutan«te dysfunction. -"""^'""^ . 
administering to a patient in need ^^^^ f^^^^.^^. 
a,.mmt c£ a potentiator of metal>otropic giuta^ate reoepto^ 
specifically, the present invention provides a method 
5 cf treating neurological and psychiatric disorders 
associated with glutamate dysfunction, co,^rising = 
adndnistering to a patient in need ^^'^^^ ^'^^^^^ 
amount of a potentiator of mGlu, and/or mGlu, receptors, 
t^ris the present invention provides methods using an 
.0 e«ec i- amoL of a potentiator of ^lu, receptors, an 
ef fective a^unt of a potentiator of receptor or an 

effective amount of a potentiator of malu. and mGlu, 

"""iH' preferred embodiment the present invention 
15 provides a method tor treating migraine, 

administering to a patient in need thereof an effective 
a«,unt of a metabotropic glutamate potentiator, in 
particular a potentiator of -.lu, and/or mGlu, --P^-^ 
in another preferred embodiment the present invention 
20 provides a method for treating anxiety, comprising: 

administering to a patient in need thereof an ef fective 
amount of a metabotropic glutamate potentiator, in 
pTrticular a potentiator of .^^lu, and/or mGlu. receptors. 
Particularly preferred anxiety disorders are 
25 generalized anxiety disorder, panic disorder, and obsessive 

°°°"":Tno"ferred e^diment the present invention 
provides a method for treating schizophrenia, -^"=-3= 
administering to a patient in need thereof an effective 
30 amount of a metabotropic glutamate potentiator, in 

Ta^ticular a potentiator of «lu, and/or mGlu, receptors. 

in yet another preferred embodiment the present 
invention provides a method for treating ^^fj^^ 
comprising, administering to a patient in need thereof ^ 
35 eM^ctive amount of a metabotropic glutan«te potentiator, . 
p"ticilar a potentiator of mGlu. and/or mGlu, receptors. 
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Because the co«.pounds o£ formula I enhance the normal 
physiological function of the ^lu receptors the conpou^ 
c£ formula I are useful for the treatment of a varxety of 
neurological and psychiatric disorders associated with 
5 glutamate dysfunction, including: acute neurological and 
psychiatric disorders such as cerebral deficits Buhse^^t 
to cardiac bypass surgery and grafting, stroke, cerebral 
ischemia, spinal cord trauma, head trauma, P«^^°»"l 
hypoxia, cardiac arrest, hypoglycemic neuronal ^mage 
,„ dementia (including MDS-induced dementia, "^^"^ ^ 

disease, Huntington's Chorea, amyotrophic lateral sclerosis 
Liar ;a»ge, retinopathy, cognitive disorders, idiopathic 
and drug-induced Parkinson's disease, muscular spasms and 
^ disorders associated with macular spasticity (including 
15 tremors) seizures, epilepsy, convulsions, migraine 
. (including migraine headache) , urinary incontinence, 
substance tolerance, substance withdrawal (including 
substances such as opiates, nicotine, tobacco products 
alcohol, benzodiazepines, cocaine, sedatives, hypnotics, 
20 etc ) , psychosis, schizophrenia, anxiety (including 

Tene^lizld anxiety disorder, panic disorder, and obsessive 
Uulsive disorder), mood disorders (including depression, 
mania, bipolar disorders) , trigeminal neuralgia, hearing 
loss, tinnitus, macular degeneration of the eye, emesis 
25 brain edema, pain (including acute and chronic V^^^'^l' 
severe pain, intractable pain, neuropathic pain, and post 
traumatic pain) , tardive dyskinesia, ^^-^ 
(including narcolepsy), attention deficlt/hyperactivity 

disorder, and conduct disorder. „. „j 

30 At present, the fourth edition of the Diagnostic and 

Statistical Manual of Mental msorders (DSM-I^r") (19.4. 
American Psychiatric Association, Washington, D.C ) 
provides a diagnostic tool for identifying many of the 
disorders described herein. The skilled artisan will 
35 recognize that there are alternative nomenclatures, 

nosologies, and classification systems for neurological and 
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psychiatric disorders described herein and that these 
systems evolve with medical scientific progress 

Because the compounds oj formula I potentiate mGlu 
receptor response, in particular n«lu, and/or mGlu. receptor 
5 response, to glutamate and glutamate agonists. 

agonists are easily recognized and some are avarlabl. rn the 
art. Schoepp, D.D., Jane, D.E., Morni, J.A., 
Meur^pharmacology 38= 1431-1476, (1999) • 

aus, a more particular embodiment, it is understood 
10 that the present invention extends to a method of 
.^^tentiating the action of a glutamate --P"'^ 
the Group II mGlu receptors, comprising administering to 
patient in need thereof an effective a,^unt of a mOluR.^ 
potentiator, in particular a co„pound of formula I, in 
15 co*ination «ith a potentiated amount of an mGlu receptor 

agonist. Such a co^ination may be advantageous m that it 
.. 4 aug^nt the activity and selectivity of -^l-^^onis^- 
M used herein, the term "pati^it" refers to a warm 
blooded animal such as a ma-«l which is afflicted with one 
.0 or more neurological and psychiatric ^^-^^^^ 

With glutamate dysfunction. It is understood that guinea 
. pigs, dogs, cats, rats, mice, horses, cattle, sheep and 
huLs are exan^les of animals within the^scope of the 
meaning of the term. It is also understood that^.s 
25 invention relates specifically to the potentiation of 
mammalian metabotropic glutamate receptors 

It is also reccgni^ed that one skilled in the art may 
affect the neurological and psychiatric disorders by 
eating a patient presently afflicted ^^^''^^ 
30 by prophylactically treating a patient afflicted with the 
disorders with an effective amount of the compound of 
tLla I. ^us, the terms -treatment- and 
intended to refer to all processes wherein there may be a 
sWng, interrupting, arresting, controlling, or stopping 

•^r, of hhe neuroloqical and psychxatric 
35 of the progression of tHe neuroxogj.^ f 

disorders described herein, but does not necessarxly 
disoraers, u . . ^. p riicsorder symptoins, and 

indicate a total elimxnatxon of all dxsorder syup 
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. is intended to include prophylactic treatment of such 
neurological and psychiatric disorders. 

AS used herein, the term "effective amount" of a 
compound of formula I refers to an amount, that is, the 
5 dosage which is effective in treating the neurological and 
psychiatric disorders described herein. 

An effective amount can be readily determined by the 
attending diagnostician, as one skilled in the art, by the 
use of conventional techniques and by observing results 
10 obtained under analogous circumstances. In determining an 
effective amount, the dose of a compound of formula I, a 
number of factors are considered by the attending 
diagnostician, including, but not limited to: the compound 
of formula I to be administered; the co-administration of an 
15 mGlu agonist, if used; the species of mammal; its size, age, 
and general health; the specific disorder involved; the • 
degree of involvement or the severity of the disorder; the 
. response of the individual patient; the mode of 

administration; the bioavailability characteristics of the 
20 preparation administered; the dose regimen selected; the use 
of other concomitant medication; and other relevant 

circumstances . 

An effective amount of a compound of formula I is 
expected to vary from about 0.1 milligram per kilogram of 
25 body weight per day (mg/kg/day) to about 100 mg/kg/day. 

Preferred amounts are able to be determined by one skilled 
in the art. 

AS used herein, the term ^potentiated amount" refers to 
an amount of an mGlu agonist, that is, the dosage of agonist 
30 which is effective in treating the neurological and 

psychiatric disorders described herein when administered in 
combination with an effective amount of a compound of 
formula I. A potentiated amount is expected to be less than 
the amount that is required to provided the same effect when 
35 the mGlu agonist is administered without an effective amount 
of a compoxind of formula I. 
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10 



15 



20 



25 



A potentiated amount can be readily determined by the 
attending diagnostician, as one skilled in the art, by the 
use of conventional techniques and by observing results 
obtained under analogous circumstances. In determining a 
potentiated amount, the dose of an mGlu agonist to be 
administered in combination with a compound of formula I, a 
number of factors are considered by the attending 
diagnostician, including, but not limited to: the mGlu 
agonist selected to be administered, including its potency 
and selectivity; the compound of formula I to be co- 
administered; the species of mammal; its size, age, and 
general health; the specific disorder involved; the degree 
of involvement or the severity of the disorder; the response 
of the individual patient; the modes of administration; the 
bioavailability characteristics of the preparations 
administered; the dose regimens selected; the use of other 
concomitant medication; and other relevant circumstances. 

A potentiated amount of an mGlu agonist to be 
administered in combination with an effective amount of a 
compound of formula I is expected to vary from about 0.1 
milligram per kilogram of body weight per day (mg/kg/day) to 
about 100 tng/kg/day and is expected to be less than the 
amount that is required to provided the same effect when 
administered without an effective amount of a compound of 
formula I. Preferred amounts of a co-administered mGlu 
agonist are able to be determined by one skilled m the art. 

Of the neurological and psychiatric disorders 
associated with glutamate dysfunction which are treated 
according to the present invention, the treatment of 
migraine, anxiety, schizophrenia, and epilepsy are 
particularly preferred. Particularly preferred anxiety 
disorders are generalized anxiety disorder, panic disorder, 
and obsessive compulsive disorder. 

Thus, in a preferred embodiment the present invention 
5 provides 1 method for treating migraine, comprising: 
administering to a patient in need thereof an effective 
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amovuit of a compound of formula I or a pharmaceutical 
composition thereof. 

In one of the available sources of diagnostic tools, 
Dorland's Medical Dictionary (23'' Ed., 1982, W. B. Saunders 
5 Company, Philidelphia, PA), migraine is defined as a symptom 
complex of periodic headaches, usually tenporal and 
unilateral, often with irritability, nausea, vomiting, 
constipation or diarrhea, and photophobia. As used herein 
the term "migraine" includes these periodic headaches, both 
LO temporal and unilateral, the associated irritability, 

nausea, vomiting, constipation or diarrhea, photophobia, and 
other associated symptoms. The skilled artisan will 
recognize that there are alternative nomenclatures, 
nosologies, and classification systems for neurological and 
15 psychiatric disorders, including migraine, and that these 
systems evolve with medical scientific progress. 

In another preferred embodiment the present invention 
provides a method for treating anxiety, comprising: 
administering to a patient in need thereof an effective 
amount of a compound of formula I or a pharmaceutical 
composition thereof. 

At present, the fourth edition of the Diagnostic and 
Statistical Manual of Mental Disorders (DSM-IVt«) (1994, 
American Psychiatric Association, Washington, D.C.), 
provides a diagnostic tool including anxiety and related 
disorders. These include: panic disorder with or without 
agoraphobia, agoraphobia without history of panic disorder, 
specific phobia, social phobia, obsessive-compulsive 
disorder, post-traumatic stress disorder, acute stress 
disorder, generalized anxiety disorder, anxiety disorder due 
to a general medical condition, substance-induced anxiety 
disorder and anxiety disorder not otherwise specified. As 
used herein the term "anxiety" includes treatment of those 
anxiety disorders and related disorder as described in the 
35 DSM-IV. The skilled artisan will recognize that there are 
alternative nomenclatures, nosologies, and classification 
systems for neurological and psychiatric disorders, and 



20 



30 
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particular anxiety, and that these systems evolve with 
medical scientific progress. Thus, the term ^anxiety" is 
intended to include like disorders that are described in 
other diagnostic sources. 

5 A number of preclinical laboratory animal models for 

migraine and anxiety have been described. One conunonly used 
model of migraine is the dural extravasation model that has 
been described by Phebus et al., Life Sci., 61(21). 2117^ 
. 2126 (1997) which can be used to evaluate the present 

10 compoxinds . 

Example B 

.^.^.1 M^H^l of Dural P-^^^-i^ P-xtravasation 

Harlan Sprague-Dawley rats (250-350 g) were 
15 anesthetized with sodium pentobarbital intraperitoneally (65 
mg/kg) and placed in a stereotaxic frame (David Kopf 
instruments) with the incisor bar set at 
-3.5 mm. Following a midline sagital scalp incision, two 
pairs of bilateral holes were drilled through the skull (6 
20 rm posterially, 2.0 and 4.0 laterally, all 

referenced to bregma) . Pairs of stainless steel stimulating 
electrodes, insulated except at the tips (Rhodes Medical 
systems. Inc.), were lowered through the holes in both 
hemispheres to a depth of 9 mm. ^ ^ ^ 

25 The femoral vein was exposed and a dose of the test 

compound was injected intravenously (i.v.) at a dosing, 
volume of 1 ml/kg or, in the alternative,, test compound was 
administered orally (p.o.) via gavage at a volume of 2 
ml/kg. Approximately 8 minutes post i.v. injection, a 
30 mg/kg dose of Evans Blue, a fluorescent dye, ^^s also 
injected intravenously. The Evans Blue complexed with 
proteins in the blood and functioned as a marker for protein 
extravasation. Ibcactly 10 minutes post -inject ion of the 
test compound, the left trigeminal ganglion was stimulated 
for 3 minutes at a current intensity of 1.0 mA (5 Hz, 4 msec 
duration) with a Model 273 potentiostat/ galvanostat (EG&G 
Princeton Applied Research) . 
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Pliteen minutes following stimulation, the ani,nals were 
killed and exsanguinated with 40 nO, of saline. The top of 
the skull was removed to facilitate the collection of 

me^ranes. «>e me^rane samples were 
both hemispheres, rinsed with water, and spread flat on 
microscopic slides. Once dried, the tissues were 
coverslipped with a 70% glycerol/water solution. 

A fluorescence microscope (Zeiss) equipped with a 
grating ^nochromator and a spectrophotometer was used to 
Lantify the amount of Evrans Blue dye in each sample M 
:^tatL wavelength of approximately 53S nm was utilised 
^ the emission intensity at 600 nm was determined _ The 
horoscope was e^ipped with a 

interfaced with a personal — '^^^^/J rilscel 
computer-controlled movement of the stage witn 
measurements at 25 points (500 mm steps) on each 
sample. The mean and standard deviation of the measurements 



20 



25 



30 



35 



were determined by the computer. , 

The extravasation induced by the electrical sti™.lation 
of the trigeminal ganglion was an ipsilateral effect (i.e. 
occurs only on the aide of the dura in which the trigeminal 
ganglion was stimulated) . This allows the 
'unstimulated, half of the dura to be used as a c^trol^ 
The ratio of the amount of extravasation in the dura from 
TZ st mulated side, over the amount of extravasation in the 
Letimulated side, was calculated. Control anima e dosed 
only with saline, yielded a ratio of approximately 1.9. 
contrast, a compound which effectively prevented the 

extravasation in the dura from the Bti,m.lated side would 

yield a ratio of approximately 1.0. , , • 

Data from such an experiment using a representative 

compound of the present invention is presented in the table 

below - 

inhibition of Dural Protein Extravasation 
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Tr. Pharmacol. Sci.. 13, 35 (1992). 

Example C 

™ :r r 2 rr»: «sr z^^ 

^ nn a M and 6:00 P.M. The compound of Example x 
between 6:00 A.M. and 6. ethanol, 0.5% CMC, 0.5% 

was prepared in a suspensxon of 5% ethanol 

«^ QQSk water. 2S-2-amino-2- (IS, -^b ^ 

Tween 80 and 99% water propionic acid was 

three consecutive days. All three aay a 
adaptation period .efore the trial l^^^^t^^^^^^^^^ 
(baseline startle) after the -^-P^^^-^.f/^;^; ^^^^ ^.^..^e 
receives 30 trials of 120dB auditory noxse. The mean s 

t-I L (V ) is used to assign animals to groups wxth 
amplitude {V«bx) is useu consists 
Similar means before conaltlonlng ^^^^'^^ .5 * of 
of conditioning the ani^la. ^^^^ /^^f I^,,,^,^ 
.hoc. fo. SCO ^sec preceded l^J^'JZ ahoOc. Ten 

rtlrrru a^ rrare aa^inisterea. .a. 
^:::r tesun. ...^^ aa^niatration occura 
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prior to testing. Twenty- four hours after conditioning, 
startle testing sessions are conducted. Ten trials of 
acoustic startle (120 dB) , non-light paired, are presented 
at the beginning of the session. This is followed by 20 
random trials of the noise alone and 20 random trials of 
noise preceded by light. Excluding the first 10 trials, the . 
startle response amplitudes for each trial type are averaged 
for each animal. Data is presented as the difference between 
light + noise and noise-alone. Differences in startle 
response amplitudes were analyzed by JMP statistical 
software using a One-way Anova (analysis of variance, t- 
test) . Group differences were considered to be significant 
at p<0,05. 

Data from such an experiment using a representative 
compound of the present invention is presented in the table 
below, in the experiment shown below the compound of Example 
16 was given i.p. 30 minutes prior to testing. 



20 




25 



*P<0.05 



in another preferred embodiment the present invention 
provides a method for treating epilepsy, comprising: 
administering to a patient in need thereof an effective 
amount of a compound of formula I or a pharmaceutical 
composition thereof. 

At present, there are several types and subtypes of 
seizures associated with epilepsy, including idiopathic. 
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rphc>^& eDileptic seizures can 
syn,pton»tlc, and cryptogenic -^^^l^ Jn also be sin^Xe 
be focal (partial) or generalized. They can also 
or con^lex. Epilepsy is described xn the 
Epilepsy: A conprehensive textbook. Ed. by Jerome Engel, 
S 7r anfTi^othy Pedley. (.ippincott-Haven Ph ladelphia. 
1^37). At present, the international Classification o£ 

e ses, Hinth Revision. (ICD-.) provides 'J^-^^^^'^^' 
including epilepsy and related ^ 
generalized nonconvulBive epilepsy, S^^*"'^"^* 
10 epilepsy, petit mal status epileptlcus. grand ™al status 
epilepticus, partial epilepsy with impairment of 
consciousness, partial epilepsy without irnpairment of 
consciousness, infantile spasms, epilepsy P-"^'^^^ 
continua, other forms of epilepsy. =P"f ^^^^^^ f 
,5 «0S AS used herein the term "epilepsy- includes these all 
' :^es and subtypes. The sKilled artisan will recognize that 
there are alternative nomenclatures, nosologies, and ■ 
classification systems for neurological and psychiatric 
classitication =y _ systems evolve 

disorders, including epilepsy, and that these sy 
20 with medical scientific progress. 

various electroshock-induces models has been 
extensively used as a model of seizure disorders. 

Example D 

25 yli ,-trnnh"''-'"'^"-"'^ seizures 

^^^-T^^^^^I^I^^r^Ti^^^-^ stimulation by corneal 
electrLs to mice can induce tonic hindU*-extensor 
seizures. Blockade of tonic extensor seLures ^ 
: ctroshock IS considered predictive for drugs which block 
30 seizure propagation and may be effective in preventing 

^Irlous seizv^s In humans. Including epileptic seizures^ 
vehicle or a dose of a test drug are administered to 
groups of 5 to 10 mice each. Thirty minutes later, 
electroshock (10 mA, 0.2 sec duration, is 
3S transcomeal electrodes. The nu*er of mice exhibit^g 

tonic extensor seizures in each group is recorded. The dat 
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ar. reported as the percentage =£ mice which are protected 

such an e:.er..e„t using a -"--^ 
co^ound of the present invention is presented in the table 

5 belovf. 



Compound of Example 590 
(mg/kg,ip) _ 



vehicle 
30 
100 



Percent Piotectioa 



0% 

60% 
100% 
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WHAT IS CLAIMED IS: 

1. A corapotind of the formula 



30 




wherein 

R, is selected from the group consisting of -C(0)R3, 

-C(0)0R4, and -SO2R5 

wherein R3 is selected from the group consisting 
, of alkyl and cycloalkyl, R. is selected from the 

group consisting of alkyl and cycloalkyl, R5 
selected from the group consisting of alkyl, 
cycloalkyl. and fluorinated alkyl; 

5 R. is from 1 to 3 substituents independently selected 

from the group consisting of hydrogen, hydroxy, 
trisubstitutedsilyloxy, alkyl, substituted alkyl, 
alkenyl, substituted alkenyl, alkoxy, substituted 
alkoxy, cycloalkoxy, substituted cycloalkoxy, 

,0 cycloalkyl, substituted cycloalkyl, halogen, cyano, 

nitro, phenyl, substituted phenyl, pyridyloxy, 
thiophenoxy, substituted thiophenoxy, phenylsulf myl, 
substituted phenylBulfinyl, phenylsulfonyl, substituted 
phenylsulfonyl, benzoyl, substituted benzoyl, phenoxy, 

25 and substituted phenoxy; 



or 



two Ra substituents are taken together, on adjacent 
positions, to form a fused cycloalkyl or a 
^ethylenedioxy ring, and one R. substituent is selected 
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from the group consisting of hydrogen, hydroxy, 
trisubstituted silyloxy, alkyl, substituted alkyl, 
alkenyl, substituted alkenyl, alkoxy. substituted 
alkoxy, cycloalkoxy, substituted cycloalkoxy, 
cycloalkyl, substituted cycloalkyl, halogen, cyano, 
nitro, phenyl, substituted phenyl, pyridyloxy, 
thiophenoxy, substituted thiophenoxy, phenylsulf inyl, 
substituted phenylsulf inyl, phenyl sul fonyl , substituted 
phenylsulf onyl, benzoyl, substituted benzoyl, phenoxy, 
and svibstituted phenoxy; 

R, is from 1 to 2 substituents independently selected 
from the group consisting of hydrogen, alkyl. alkoxy, 
trifluoromethyl, halogen, phenoxy, and substituted 
5 phenoxy; 

X is selected from the group consisting of a bond, 
-CH2-, -CHR7-, and -CHaCH^- wherein Rv is lower alkyl; 

20 Y is selected from the group consisting of a bond, 

-CH.-, -CHRb-, -CH.CH3-, -CHRsCHa-. and -CH.CHR, wherein 
Rs is lower alkyl and Rg is lower alkyl; 

and the pharmaceutical ly acceptable salts thereof and 
25 the pyridyl N-oxides thereof. 

2 A compound according to Claim 1 wherein the 
pyridyl moiety is attached to X at the 3-position. 
3. A compound according to Claim 2 wherein Ri is 
-SO2R5 . 

30 4. A compound according to Claim 1 wherein the 

pyridyl moiety is attached to X at the 4-position. 
A compound according to Claim 2 wherein Ri is 



5. 

-C (0)OR4. 



1 
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6. " ^' 



, A compound according to Claim 3 or 5 wherein R, xs 
from 1 to 3 substituents independently selected from 
the group consisting of hydrogen, hydroxy, 
trisubstituted silyloxy, alkyl, substituted alkyl, 
alkenyl, substituted alkenyl, alkoxy, substituted 
alkoxy. cycloalkoxy, substituted cycloalkoxy, 
cycloalkyl, substituted cycloalkyl, halogen, cyano, 
nitro, phenyl, substituted phenyl, pyridyloxy, 
thiophenoxy, substituted thiophenoxy, phenyl sul f xnyl , 
substituted phenylsulfinyl, phenylsulfonyl, substituted 
phenylsulfonyl, benzoyl, substituted benzoyl, phenoxy, 
and substituted phenoxy. 

7 A compound according to Claim 6 wherein is 
selected from group consisting of substituted alkyl, 
phenyl, substituted phenyl, thiophenoxy, substituted 
thiophenoxy, phenoxy, and substituted phenoxy. 

8 A compound according to Claim 7 wherein the 
s^stituted alkyl is selected from the group consisting 
of benzyl and substituted benzyl 

20 9. A compound according to Claim 7 wherein R2 is 

selected from group consisting of phenyl and 
substituted phenyl. 

10 A compound according to Claim 7 wherein R2 xs 
selected from group consisting of phenoxy and 

25 substituted phenoxy. 

11 A compound according to any of Claims 1-10 wherexn 
at least one of the R. substituents is attached in the 

3- position. 

12 A corrpound according to any of Claims 1-10 wherein 
at least one of the R2 substituents is attached in the 

4 - position. J- „ *.« riaim 1 wherein at least 1 
13. A compound accordxng to Claim x wnexej. 

R2 is substituted benzyl, substituted phenyl, or 

substituted phenoxy and one of the substituents is 
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selected from the group consisting of alkyl, 
substituted alkyl, alkoxy. substituted alkoxy, halogen, 
cyano, amido, and substituted amido. 

14. A compound according to any one of Claims 1-13 
wherein X is a -CH2-- 

15. A compound according to any one of Claims 1-13 
wherein Y is a bond. 

16 . A compound according to any one of Claims 1-13 
wherein X is a -CH^- and Y is bond. 
17 A compound of Claim 1 selected from the group 
consisting of n- (3- (2 -Methoxyphenoxy) phenyl) -N- (2,2,2- 
trifluoroethylsulfonyl)pyrid-3-ylmethylamine, N- (3- (2- 

Benzyloxyphenoxy) phenyl) -N- (2 , 2 , 2- 
trif luoroethylsulfonyl)pyrid-3-ylmethylamine, N- (4- 

Phenoxy) phenyl) -N- (ethylsulfonyl) -2- (pyrid-3- 
yl) ethylamine, N- (4-Phenoxy)phenylethyl) -N- 
(ethylsulfonyl)pyrid-3-ylmethylamine, N- (4- 
Phenoxy)phenylmethyl) -N- (ethylsulfonyl)pyrid-3- 
ylmethylamine, N- (4- (Phenoxy) phenyl) -N- (iso- 
propylsulfonyl)pyrid-3-ylmethylamine, N-(2- 
(Phenoxy) phenyl) -N- (2, 2, 2 -trif luoroethylsulf onyl) pyrid- 
3-ylTnethylamine, N- (4- (Phenoxy) phenyl) -N- 
(ethylsulfonyl)pyrid-3-ylmethylamine, N- (4- (2- 

Methoxyphenoxy) -3-chlorophenyl) -N- (2,2,2- 
trif luoroethylsulfonyl)pyrid-3-ylmethylamine, N- (4- 

(2 , 6-Dimethoxyphenoxy) -3-chlorophenyl) -N- (2 , 2 , 2- 
trifluoroethylsulfonyl)pyrid-3-ylmethylamine, N- (4- (2- 

Benzy loxyphenoxy ) phenyl ) -N- ( 2 , 2 , 2 - 

trifluoroethylsulfonyl)pyrid-3-ylmethylamine, N- (4- (2- 
Methoxyphenoxy) phenyl) -N- (ethylsulfonyl) pyrad-3- 
ylmethylamine, N- (4- (2 -Methopxyphenoxy) phenyl) -N- 
(cyclopropylsulfonyl)pyrid-3-ylmethylamine, N- (4- (2- 
Methoxyphenoxy) -3-chlorophenyl) -N-ethylsulfonyl)pyrid- 
3-ylmethylamine, N- (4- (2 -Methoxyphenoxy) -3- 
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chlorophenyl)-N-cyclopropylsulfonyl)pyrid-3- 

yl^ethylamine, «- (4- (2.MethoKyphenoxy) phenyl) -N- 2 2,2 
Lif luoroethylsulfonyl)pyrid-3-ylmethyla.xne. N- (4- (2 

Ethoxyphenoxy)phenyl)-N-(2,2,2- 

tri£luoroethylsulfonyl)pyrid-3-ylmethyla.xne N- (4- (2 
Ethoxyphenoxy)phenyl) -N- (ethylsulfonyl)pyrxd-3- 
ylmethylandne, n- (4- (2-Ethoxyphenoxy)phenyl) -N- 
(cyclopropylsulfonyl)pyrid-3-ylTnethylam.ne, ^-(3- 2 
M—enoxy) Phenyl) -N- (cyclopropyls™^ 
ylmethylamine, N- (3- ( 2 -Methoxyphenoxy) phenyl) -N- 
. (ethylsulfonyl)pyrid-3-ylmethylamine, N-(4- 

letnyxs \ o-trif luoroethylsulfonyl)pyrxd- 

(Phenoxy)phenyl) -N- (2,2,2 trirxuo , 
3-ylmethylamine, n- (4- (2-Hydroxyphenoxy) phenyl) -N 
(2!2,2-trifluoroethylsulfonyl)pyrid-3-ylmethylamxne, N- 

1= (3l(2-Hydroxyphenoxy)phenyl)-N- (2,2,2- 

trifluoroethylsulfonyl)pyrid.3-ylmethylamne, N- (4- 

(Phenoxy)phenyl) -N- (raethylsulfonyl)pyrid-2- 
ylmethylamine, n- (4- (Phenoxy) phenyl) -N- 
(ethylsulfonyl)pyrid-2-ylmethylamine, N- (4- 
20 (Phenoxy) phenyl) -N- (butylsulf onyl) pyrxd-2- 

ylmethylamine, N- (4- (Phenoxy)phenyl) -N- (2,2,2- 
Lifluoroethylsulfonyl)pyrid-2-ylmethylamxne, N- (4- 
(Phenoxy) phenyl) -N- (methoxycarbonyl)pyrxd-2- 
ylmethylamine, N- (4- (Phenoxy) phenyl ) -N- 
(methylsulfonyl)pyrid-3-ylmethylandne, N- (4- 
(Phenoxy) phenyl) -N- (butylsulfonyDpyrid-S- 
ylmethylamine, N- (4- (Phenoxy) phenyl ) -N- (2,2,2- 
trif luoroethylsulfonyl)pyrid-3-ylmethylamxne, N- (4- 
(Phenoxy) phenyl) -N- (methoxycarbonyl)pyrxd-3- 
ylmethylamine, N- (4- (Phenoxy) phenyl) -N- 
(nvethylsulfonyl)pyrid-4-ylmethylamine, N- (4- 
(Phenoxy) phenyl) -N- {ethylsulfonyl)pyrxd-4- 
ylmethylamine, N- (4- (Phenoxy)phenyl) -N" 
(butylsulfonyl)pyrid-4-ylmethylamine, N- (4- 
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(Phenoxy)phenyl)-N-(2,2,2-trifluoroethylsulfonyl)pyr.d- 

4-ylmethylamine, N- (4- (Phenoxy) phenyl) -N- 
(methoxycarbonyl)pyrid-4-ylmethylamine, N-(4- 
(Phenoxy)phenyl) -N- (propionyl)pyrid-2-yl.ethylamxne, N- 
(4-(Phenoxy)phenyl)-N-(cyclopentylcarbonyl 
propionyl)pyrid-2-ylmethylamine, N- (4- (Phenoxy) phenyl) - 
N-(propionyl)pyrid-3-ylTnethylamine, N-(4- 
(Phenoxy) phenyl) -N- (cyclopentylcarbonyl)pyrxd-3- 
ylmethylandne, N- (4- (Phenoxy) phenyl) -N- 
(propionyl)pyrid-4-ylmethylamine, N-(4- 
(Phenoxy)phenyl) -N- (cyclopentylcarbonyl)pyrid-4- 
ylmethylamine, N- (4- (Phenoxy ) phenyl ) -N- 
(trifluoromethylsulfonyl)pyrid-2-ylTnethylatnine, N- (4- 
(Phenoxy)phenyl) -N- (trifluoromethylsulfonyl)pyrid-3- 
ylmethylamine, N- (4- (Phenoxy) phenyl) -N- 
(trifluoromethylsulfonyl)pyrid-4-ylmethylamine, N- (4- 

(Phenoxy) phenyl) -N- (propylsulfonyl)pyrid-2- 
ylmethylamine, N- (4- (Phenoxy) phenyl) -N- 
(propylsulfonyl)pyrid-3-ylTnethylamine, N- (4- 
(Phenoxy) phenyl) -N- (propylsulfonyl)pyrid-4- 
ylmethylamine, N- (4- (Phenoxy) phenyl) -N- (2- 
methylpropionyl)pyrid-2-ylmethylamine, N- (4- 
(Phenoxy) phenyl) -N- (2-methylpropionyl)pyrid-3- 
ylmethylamine , N- (4 - (Phenoxy) phenyl) -N- (2 - 
Tnethylpropionyl)pyrid-4-ylmethylamine, N- (4- 
(Phenoxy)phenyl) -N- (acetyl)pyrid-2-ylmethyla.xne. N- 4- 
(Phenoxy)phenyl) -N- (acetyl) pyrid- 3 -ylmethylamne, N- 4- 
(Phenoxy)phenyl) -N- (acetyl) pyrid-4-ylmethylamne. N- (4- 
(Phenoxy) phenyl) -N- (cyclopropylcarbonyl)pyrid-2- 
ylmethylamine, N- (4- (Phenoxy ) phenyl ) -N- 
(cyclopropylcarbonyl)pyrid-3-ylmethylamine, N- (4- 
(Phenoxy) phenyl) -N- (cyclopropylcarbonyl)pyrid-4- 
ylmethylamine, N- (4- ( 4 -Benzyloxyphenoxy) phenyl -N- 
(cyclopropylcarbonyl)pyrid-3-ylmethylamine, N- (4- (4- 



wo 01/56990 



PCT/USOl/00643 



10 



15 



20 



25 



30 



-218- 



Cyclohexylphenoxy)phenyl) -N- (cyclopropylcarbonyl) pyrxd- 
3-ylmethylamine, N- (4- (4 -Ben.ylphenoxy) phenyl) -N- 
(cyclopropylcarbonyl)pyrid-3-ylmethylamine. N- (4- (4- 

Thiophenoxyphenoxy)phenyl)-N- 

(cyclopropylcarbonyl)pyrid-3-yl-thylam.ne N- (4- 4- 
Benzyloxyphenoxy)phenyl) -N- (.ethylsulf onyl)pyr.d-3- 
yltnetlxylamine, N- (4- (4 -Cyclohexylphenoxy) phenyl) -N- 
(tnethylsulfonyl)pyrid-3-ylmethylatnine. N- (4- (4- 
Benzylphenoxy)phenyl) -N- (.ethylsulfonyl)pyrxd-3- 
ylmethylatnine, (4- (4 -Thiophenoxyphenoxy) phenyl) -N- 
(„,ethylsulfonyl)pyrid-3-ylmethylamine, N- (4- (4- 
Benzyloxyphenoxy)phenyl) -N- (ethylsulfony )pyrxd-3- 
yltnethylamine, N- (4- (4-Cyclohexylphenoxy) phenyl) -N- 
(ethylsulf onyl) pyrid-3-ylmethylamine, N- (4- (4- 
Benzylphenoxy)phenyl) -N- (ethylsulfonyl)pyrxd-3- 
yl^ethylamine, N- (4- (4-Thiophenoxyphenoxy)phenyl) -N- 
(ethylsulfonyl)pyrid-3-ylmethylamine, N- (4- (4- 
Benzyloxyphenoxy)phenyl)-N- (2,2,2- 

trifluoroethylsulfonyl)pyrid-3-ylmethylanane, N- (4- (4 

Cyclohexylphenoxy)phenyl)-N- (2,2,2- _ 
trif luoroethylsulfonyl)pyrid-3-ylmethylamxne, N- (4- (4- 

Ben2ylphenoxy)phenyl)-N- (2,2,2- 

trifluoroethylsulfonyl)pyrid-3-ylmethylamxne, N- (4- (4- 

Thiophenoxyphenoxy)phenyl)-N- (2,2,2- ^ 

trif luoroethylsulfonyl)pyrid-3-ylmethylamne, N- (4- (4 

Benzyloxyphenoxy) phenyl) -N- 

(trif luoromethylsulfonyl)pyrid-3-ylmethylamxne, N- (4- 
(4-Cyclohexylphenoxy)phenyl)-N- 

(trif luoromethylsulfonyl)pyrid-3-ylmethylamxne, N- (4- 
(4 -Benzylphenoxy) phenyl) -N- 

(trif luoromethylsulfonyl)pyrid-3-ylmethylamne, N- (4- 
(4 -Thiophenoxyphenoxy) phenyl )-N- 

(trifluoromethylsulfonyl)pyrid-3-ylmethylamx;.e, N-(4- 
(4-Benzyloxyphenoxy)phenyl) -N- (propylsulfonyl)pyrxd-3. 



01/56990 



'pCTAJSOl/00643 
-219- 



ylmethylandne, N- (4- (4 -Cyclohexylphenoxy) phenyl) -N- 
(propylsulfonyl)pyrid-3-ylmethylamine, N- (4- (4- 
Ben^ylphenoxy)phenyl) -N- (propylsulfonyl)pyrxd-3- 
ylmethylatnine, N- (4- (4 -Thiophenoxyphenoxy) phenyl) -N- 
(propylsulfonyl)pyrid-3-ylmethylamine, N-(4-(4- 
Ben.yloxyphenoxy)phenyl) -N- (ethylsulfonyl)pyrxd-2^ 
ylmethylandne. N- (4- (4-CycloheKylphenoxy) phenyl) -N- 
(ethylsulfonyl)pyrid-2-ylTnethylaTnine, N- (4- (4- 
Benzylphenoxy)phenyl) -N- (ethylsulfonyl)pyrxd.2- 
ylmethylamine, N- (4- (4-Thiophenoxyphenoxy) phenyl) -N 
(ethylsulfonyl)pyrid-2-ylTaethylamine, N- (4- (4- 
Benzyloxyphenoxy)phenyl)-N-(2,2,2- 

trifluoroethylsulfonyl)pyrid-2-ylmethylamxne, N- (4- (4 
Cyclohexylphenoxy)phenyl)-N- (2,2,2- 

trif luoroethylsulfonyl)pyrid-2-ylmethylamne. N- (4- (4- 
Benzylphenoxy)phenyl)-N- (2,2,2- 

trif luoroethylBulfonyl)pyrid-2-yi™ethylamne, N- (4- (4- 

Thiophenoxyphenoxy)phenyl) -N- (2,2,2- 
trifluoroethylsulfonyl)pyrid-2-ylmethylamne, N- (4- 

(Pentoxy)phenyl) -N- ^cv^^^^^-^^^^^^'^^'^'^r'^''"^, . . . 
yl.ethyla.ine, N- (4-.(3,4-Methylenedioxyphenoxy)phenyl) 
N- (cyclopropylcarbonyl)pyrid-3-ylmethylamine N-(4- 
(Methoxy) phenyl) -N- (cyclopropylcarbonyl)pyrxd-3- 
ylmethylamine, N- (4- (5, 6,7, 8-Tetrahydronaphth-2- 
yloxy)phenyl) -N- (cyclopropylcarbonyl)pyrxd-3- 
ylmethylamine, n- (4- (4-Cyclohexyloxy) phenyl) -N- 
(cyclopropylcarbonyl)pyrid-3-ylmethylandne, N- (4- (4- 

Pyrid- 2 -yloxyphenoxy) phenyl) -N- 
(cyclopropylcarbonyl)pyrid-3-ylmethylamine, N- (4- 

(Pentoxy) phenyl) -N-(methylsulfonyl)pyrxd-.3- 
ylmethylandne, n- (4- (3,4-Methylenedioxyphenoxy)phenyl) 
N- (methylsulfonyl)pyrid-3-ylmethylamine, N- (4- 
(Methoxy)phenyl)-N-(methylsulfonyl)pyrxd-3- 
ylmethylamine, N- (4- (5,6,7,8-Tetrahydronaphth-2- 
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yloxy) phenyl) -N- (methylsul f onyl ) pyrid- 3- 
ylmethylandne, N- (4- (4-Cyclohexyloxy) phenyl) -N- 
Uthylsulfonyl)pyrid-3-yl.ethyla.ine, N- (4- (4-Pyrxd-2- 
yloxyphenoxy) phenyl) -N- (methylsulfonyl)pyrxd-3- 
ylmethylamine, N- (4- (Pentoxy) phenyl) -N- 
(ethylsulfonyl)pyrid-3-ylTnethylaTnine, N-(4-(3,4- 
Methylenedioxyphenoxy)phenyl) -N- (ethylsulfonyl)pyrid-3- 
ylmethylamine, n- (4- (Methoxy) phenyl) -N- 
(ethylsulf onyl) pyrid-3-ylmethylamine, N- (4- (5,6,7,8- 

Tetrahydronaphth-2 -yloxy) phenyl ) -N- 
(ethylsulfonyl)pyrid-3-ylmethylamine, N- (4- (4- 
Cyclohexyloxy)phenyl) -N- (ethylsulfonyl)pyrid-3- 
ylmethylamine, N- (4- (4 -Pyrid-2 -yloxyphenoxy) phenyl) -N- 
(ethylsulfonyl)pyrid-3-ylmethylamine, N- (4- 
(Pentoxy)phenyl)-N-(2,2,2-trifluoroethylsulfonyl)pyrxd- 

3 -ylmethyl amine , N- ( 4 - ( 3 , 4 - 
Methylenedioxyphenoxy) phenyl) -N- (2 , 2 , 2- 
trifluoroethylsulfonyl)pyrid-3-ylmethylamine, N-(4- 
(Methoxy)phenyl) -N- (2 , 2 , 2-trif luoroethylsulfonyDpyrxd- 
S-ylmethylamine, N-(4-(5,6,7,8-Tetrahydronaphth-2- 
yloxy)phenyl) -N- (2,2,2-trifluoroethylsulfonyl)pyra.d-3- 
ylxnethylamine, N- (4- (4 -Cyclohexyloxy) phenyl) -N- (2 2,2- 
trifluoroethylsulfonyl)pyrid-3-ylmethylamine, N- (4- (4- 

Pyrid-2-yloxyphenoxy) phenyl) -N- (2,2,2- 

trif luoroethylsulfonyl)pyrid-3-ylmethylamine, N- (4- 

(Pentoxy) phenyl) -N- (trif luoromethylsulfonyl)pyrxd-3- 
ylmethylamine, N- (4- (3 , 4 -Methylenedioxyphenoxy) phenyl) - 
N- (trifluoromethylsulfonyl)pyrid-3-ylmethylamine, N- (4- 
(Methoxy) phenyl) -N- (trifluoromethylsulfonyl)pyrid-3- 
ylmethylamine , N- (4 - (5 . 6 , 7 , 8 -Tetrahydronaphth- 2 - 
yloxy)phenyl) -N- (trifluoromethylsulfonyl)pyrid-3- 
ylmethylatnine, N- (4- (4.Cyclohexyloxy) phenyl) -N- 
(trif luorotnethylsulfonyl)pyrid-3-yltnethylamine, N- (4- 

(4-Pyrid-2 -yloxyphenoxy) phenyl) -N- 
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(trif luoromethylsulfonyl)pyrid-3-ylmethylatnine. N- (4- 
• (PentoKy)phenyl) -N- (propylsulfonyl)pyrid-3- 
yl.ethylamine, n- (4- (3,4-Methylenedioxyphencxy)phenyl) 
N- {propylsulfonyl)pyrid-3-ylmethylamine, N- (4- 
(Methoxy) phenyl) -N- (propylsulfonyl)pyrxd-3- 
ylmethylandne, (4- (5, 6 , 7 , 8-Tetrahydronaphth-2- 
yloxy)phenyl) -N- (propylsulfonyl)pyr.d-3- 
yl.ethylamne, N- (4- (4 -Cyclohexyloxy) phenyl) -N" 
^propylsulfonyl)pyrid-3-ylmethyla.ine, N-(4-( -Pyrxd 
yloxyphenoxy)phenyl) -N- (propylsulfonyl)pyrxd-3- 
ylmethylamine, N- (4- (Pentoxy) phenyl ) -N- 
(ethylsulfonyl)pyrid-2-ylmethylamine, N-(4-(3,4- 
Methylenedioxyphenoxy)phenyl) -N- (ethylsulfonyl)pyr.d-2- 
ylmethylamine, N- (4- (Methoxy) phenyl) -N- 
5 (ethylsulfonyl)pyrid-2.ylmethylandne, N- (4- (5,6,7, 8 

Tetrahydronaphth-2 -yloxy) phenyl) -N- 
(ethylsulfonyl)pyrid-2-ylmethylamne, N- (4- (4- 
Cyclohexyloxy)phenyl)-N-(ethylsulfonyl)pyr.d-2- 
yLthyla.ine, N- (4- (4-Pyrid-2-yloxyphenoxy)phenyl) -N- 
(ethylsulfonyl)pyrid-2-ylmethylamine, N-(4- 

'° ^ V, 1^ N (2 2 2-trifluoroethylsulfonyl)pyrxd- 

(Pentoxy) phenyl) -N- (2,2,^ crii-i 

2 -ylmethylamine , N- (4 - (3 , 4 - 
Methylenedioxyphenoxy) phenyl) -N- (2 , 2 , 2- 
trifluoroethylsulfonyl)pyrid-2-ylmethylamine, N- 4- 

.V, w (2 2 2-trifluoroethylsulfonyl)pyrid- 

25 (Methoxy)phenyl)-N- (2.2,2 criti z 

2-ylmethylamine, n- (4- (5,6,7.8-Tetrahydronaph h-2- 
,loxy)phenyl) -N- (2,2,2-trifluoroethylsulfonyl)pyrxd- - 
yl.ethyla^ne, N- (4- (4 -Cyclohexyloxy) phenyl) -N-^( , 2 2 
trif luoroethylsulfonyl)pyrid-2-ylmethylamxne, N- (4- (4 

30 pyrid-2-yloxyphenoxy)phenyl)-N- (2,2,2- 

trifluoroethylsulfonyl)pyrid-2-ylmethylanane, N- (3- 
(Phenoxy) phenyl) -N- (cyclopropylcarbonyl)pyr3.d-3- 
ylmethylamine. N- (2- (Phenoxy) phenyl ) -N- 
(cyclopropylcarbonyl)pyrid-3-ylmethylamxne, N- (4- (4- 
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Chlorophenoxy)phenyl) -N- (cyclopropylcarbonyl)pyrxd- - 
yl.ethyla.ine, N- (4- (s-Trif luoro.ethylphenoxy)pheny ) - 
(cyclopropylcarbonyl)pyrid-3-ylmethylandne N- (4^(2- 
MethoxyphenoKy)phenyl) -N- (cyclopropylcarbonyl)pyrxd-3- 
ylmethylatnine, n- (4- (4-Cyanophenoxy)phenyl) -N- 
(cyclopropylcarbonyl)pyrid-3-ylmethylamne, N- 4- (2 4- 
Difluorophenoxy)phenyl) -N- (cyclopropylcarbonyl)pyrxd-3- 

ylmethylamine, N- (3- (Phenoxy) phenyl) -N- 
(methylsulfonyl)pyrid-3-ylmethylamine, N- (2- 
(Phenoxy) phenyl) -N- (methylsulfonyl)pyrid-3- 
ylmethylamine, N- (4- (4 -Chlorophenoxy) phenyl) -N- 
(tnethylsulfonyl)pyrid-3-ylmethylamine, N- (4- (3- 
Trifluoron.ethylphenoxy)phenyl) -N- (^ethylsulfonyDpyrxd- 
3-ylmethylamine, N- (4- (2-Methoxyphenoxy)phenyl) -N- 
(nvethylsulfonyl)pyrid-3-ylmethylamine, N- (4- (4- 
Cyanophenoxy) phenyl) -N- (methylBulfonyl)pyrid-3- 
ylmethylamine, N- (4- (2 , 4 -Difluorophenoxy) phenyl) -N- 
(tnethylsulfonyl)pyrid-3-ylmethylamine, N- (3- 
(Phenoxy)phenyl) -N- (ethylsulfonyl)pyrid-2- 

ylmethylamine, N- (2- (Phenoxy) phenyl) -N- 
(ethylsulfonyl)pyrid-2-ylmethylamine, N-(4-(4- 
Chlorophenoxy) phenyl) -N- (ethylsulfonyl)pyrid-2- 
ylmethylamine, N- (4- (3 -Trifluoromethylphenoxy) phenyl) - 
N- (ethylsulfonyl)pyrid-2-ylmethylamine, N- (4- (2- 
Methoxyphenoxy) phenyl) -N- (ethylsulfonyl)pyrid-2- 
ylmethylamine, N- (4- (4 -Cyanophenoxy) phenyl) -N- 
(ethylsulfonyl)pyrid-2-ylmethylamine, N- (4- (2,4- 
Dif luorophenoxy) phenyl) -N- ( ethyl sulfonyl) pyrid-2 - 
ylmethylamine, N- (3- (Phenoxy) phenyl) -N- (2,2,2- 
trifluoroethylsulfonyl)pyrid-2-ylmethylamine N- 2- 
(Phenoxy)phenyl) -N- (2,2,2-trif luoroethylsulfonyl)pyrxd 
2-yltnethylamine, N- (4- (4 -Chlorophenoxy) phenyl) -N- 
(2,2, 2-trif luoroethylsulf onyl) pyrid-2 -ylmethylamine , N- 
(4I (3 -Trifluoromethylphenoxy) phenyl) -N- (2 , 2 , 2- 
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trifluorcethylsulfonyl)pyrid-2.-ylmethylamine, N- (4- (2- 
Methoxyphenoxy)phenyl)-N- (2,2,2- 

trif luoroethylsulfonyl)pyrid-2-ylmethylamne, N- (4- (4 
Cyanophenoxy)phenyl)-N- (2,2,2- 

trif luoroethylBulfonyl)pyrid-2-ylTnethylamxne, N- (4- 

(2,4-Difluorophenoxy)phenyl)-N- (2,2,2- 

trif luoroethylsulfonyl)pyrid-2-yltnethylamine. N- (3- 

(Phenoxy) phenyl) -N- (ethylsulfonyl)pyr3.d-3- 
ylmethylamine, N- (2- (Phenoxy) phenyl) -N- 
(ethylsulfonyl)pyrid-3-ylmethylamine, N- (4- (4- 

Chlorophenoxy)phenyl) -N- ^^^^^^^^^^^^^'^f '^^i. . 
yl.ethyla.ine, N- (4- (3 -Trif luoro.ethylphenoxy) phenyl) 
N- (ethylsulfonyl)pyrid-3-ylmethylamine, N- (4-(2- 
Methoxypheno^) phenyl) -N- (ethylsulfonyl)pyrxd-3- 
yltnethylamine, N- (4- (4 -Cyanophenoxy) phenyl) -N- 
(ethylsulfonyl)pyrid-3-yltnethylamine, N- (4- (2 4- 
, Difluorophenoxy) phenyl) -N- (et:hylsulfonyl)pyrxd-3- 
ylmethylamine, N- (3- (Phenoxy) phenyl) -N- (2,2,2- 
trifluoroethylsulfonyl)pyrid-3-ylmethylamxne, N- 2- 

\^ io 7 2-trifluoroethylsnlfonyl)pyrid- 
(Phenoxy)phenyl) -N- (2,2,2 tririuox ^ 

3-ylmethylamine, N- (4- (4-Chlorophenoxy) phenyl -N- 
(2!2,2-trifluoroethylsulfonyl)pyrid-3-ylmethylamxne, N- 

(4-(3-Trifluoromethylpherioxy)phenyl)-N-(2,2,2- 

trif luoroethylsulf onyl)pyrid-3-ylmethylamine, N- (4- (2- 

Methoxyphenoxy)phenyl)-N- (2,2,2- 

trifluoroethylsulfonyl)pyrid-3-ylmethylamxne, N- (4 (4 
Cyanophenoxy)phenyl)-N- (2,2,2- 

trif luoroethylBulfonyl)pyrid-3-yltnethylamxne, N- (4- 

( 2 , 4-Dif luorophenoxy) phenyl ) -N- (2 , 2 , 2 - 
trifluoroethylBulfonyl)pyrid-3-yltnethylamine, N-(3- 
(Phenoxy)phenyl) -N- (trifluoromethylsulfonyl)pyrid-3- 
ylmethylandne, N- (2- (Phenoxy) phenyl) -N- 
^trif luoromethylsulfonyl)pyrid-3-ylmethylatnxne, N- (4 

(4-Chlorophenoxy) phenyl) -N~ 
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,tri£Xuoromethylsul£ot>yl)pyxid-3-yln.ethyUmine, «- (4- 

(3-Trl£luoror<»thylplienoxy)P*>s"yl' -H- 
(trl£luoromethylBul£onyl)pyrid-3-ylmethyl.™ine, N- (4- 

(2-Methoxyphenoxy)phenyl) -H- 

,trl£luor<»nethylsuX£onyl)pyrid-3-yl,nethylanane, «- (4r 
(4 -Cyanophenoxy) phenyl )-N- 

(trif luoromethylsulfonyl)pyrid-3-ylmethylanane, N- (4- 
(2, 4 -Dif luorophenoxy) phenyl )-N- 

(trifluorotnethylsulfonyl)pyrid-3-ylmethylamxhe, N- (3- 
(Phenoxy)phenyl) -N- (propylsulfonyl)pyrid-3- 
ylmethylamine, N- (2- (Phenoxy) phenyl) -N- 
(propyl9ulfonyl)pyrid-3-ylmethylamine, N- (4- (4- 

Chlorophenoxy) phenyl) -N- (P-Pyl-^^^^'^P^"^^"'' , . 
ylmethylamine. N- (4- (3-Trif luoron.ethylphenoxy)phenyl) - 
N- (propylsulfonyl)pyrid-3-ylmethylandne, N- (4- (2- 
Methoxyphenoxy) phenyl) -N- (propylsulfonyl)pyrxd-3- 
ylmethylamine, n- (4- (4 -Cyanophenoxy) phenyl) -N- 
(propylsulf onyl) pyrid-3-ylmethylamine, N- (4- (2,4- 
Dif luorophenoxy) phenyl) -N- (propyl sulfonyl) pyrxd-3- 
„la.ine, N- (2-Chloro-5-.ethyl-4- (phenoxy) phenyl) - 
N-(cyclopropylcarbonyl)pyrid-3-ylmethylamxne, N- 3- 
ChLro-4 (phenoxy)phenyl) -N- (cyclopropylcarhonyl)pyrxd- 
3-ylmethylamine, N- (2-Methyl-4- (phenoxy ) phenyl ) -N- 
(cyclopropylcarbonyl)pyrid-3-ylmethylandne, N- (3- 

Trifluoromethyl-4-(phenoxy)phenyl)-N- 
(cyclopropylcarbonyl) pyrid-3-ylmethyla.ine N- (4- (4- 
Nitrophenoxy)phenyl) -N- (cyclopropylcarbonyl )pyrxd- 3 - 
...elylaMne, - (2-Chloro-B-.ethyl-4- (phenox^^^^^^^ 
N-(methylsulfonyl)pyrid-3-ylmethylatnxne, N-(3-Chloro 

(phenoxy) phenyl) -N- (methylsulf onyl) pyrxd-3 - 
ylmethylamine, N- (2-Methyl-4- (phenoxy) phenyl) -N- 
(methylsulfonyl)pyrid-3-ylmethylainine, N- (3- 

Trif luoromethyl-4- (phenoxy) phenyl) -N- 
(tnethylsulfonyl)pyrid-3-ylmethylamine, N- (4- (4- 
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«itrophe„<«y)phenyl)-N-(n«thylm.lt°nyl)pyr.d-3- 

N.(ethyUulfonyl)pyrld-3-yl.ethylamne, B-(3-Chloro 
,phenoxy)phenyl)-H-(ethylsul£onyl)pyrid-3- 

yLthyla»ne, H- (2-«ethyl-4- (phenoxy, phenyl) 
(ethylsuUor>yl)pyrid-3-ylmethylamine, H- (3- 
Trlfluoronvethyl-4- (phenoxy)phenyl) -N- 
,ethylsulfonyl)pyri<l-3-yln«thylamine, N- (4- (4- 
Hitrophen«.y)Phanyl) -H- (ethylsulfonyl)pyrxd-3- 
yX^tlylandne, M- (2-chloro-5-«thyl-4- (pheno^cy, phenyl) 
H-(2,2,2-trifluorc.ethylsul£onyl)pyrid-3- 
yl„«thyla.ine. (3-Chloro.4- (phenoxy)phenyl) -H- 2.2,2 
Luiuoroethylsul£onyl)pyrid-3-ytaethyla^ne. N-(2- 

Methyl-4-(phenoxy)phenyl)-N-(2,2,2- 
tri£luoroethylsul£<=nyl)pyrid-3-yi™thylamne, « (3 

Tri£luoromethyl-4-(phenoxy)phenyl)-N-(2,2 2- 
tri£luo.oethyUul£cnyl)pyrid-3-yi™ethyla«ne, N- (4- (4 

Nitrophenoxy)phenyl)-N-(2.2.2- 

„i£luoroethyl.ul£onyl)pyrid-3-ylBethylam.ne. (2 

Chloro-5-inethYl-4-(phenc.Ky)phenyl)-H- . „ ,,. 

,„i£luoro^thyl=ul£onyl)pyrid-3-ylmethylamne, »- (3 

chloro-4-(phenoxy)phenyl)-H- , . „ lo 

,„i£luoro™ethylsul£onyl,pyrid-3-ylmethylam.ne, «- (2 

Methyl -4- (phenoxy) phenyl) -N- 

T.l£luoro.ethylsul£onyl)pyrid-3-yi™ethyla™,na. »- (3- 

Tri£luoromethyl-4-(phenoxy)phenyl)-H- 
(tri£luorom.thylBul£onyl)pyrid-3-ylmethyl.»ine, »- (4 

(4-Kitrophenoxy) phenyl) -N- 

,tri£luoron«thylBul£onyl)pyrid-3-yl»thylan^. N- (2- 
Chloro-5-methyl-4-(phcnc=cy)phenyl)^N- 
(p„pyleul£onyl)pyrld-3-ylr,«thylamne, H- 3-Chlcro 
(pheno=cy)phenyl) -N- <P-Wls"l£°nyl)pyr.d-3- 
yL.hyla:aine. «- (2-Methyl-4- tphenoxy) phenyl) 
(propylsul£onyl)pyrld-3-ylmetbyla™ine, H- (3- 
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Trif luoromethyl-4- (phenoxy) phenyl) -N- 
(propylBulfonyl)pyrid-3-ylmethylaTnine. N- (4- (4- 

Nitrophenoxy)phenyl) -N- ^P^^^^^^^^^^^'^^^f . 
ylmethylamine, N- (2.Chloro-5-.ethyl-4- (phenoxy) phenyl) 
t (ethylBulfonyI)pyrid-2-yl.ethyla.ine, N- (3-Chloro.4- 
(phenoxy)phenyl)-N-(ethylsulfonyl)pyrid-2- 

ylmethylamine, N- (2-Methyl-4- (phenoxy) phenyl) -N- 
(ethyl8ulfonyl)pyrid-2-ylmethylamine, N- (3- 

Trifluoromethyl-4- (phenoxy) phenyl) -N- 
(ethylsulfonyl)pyrid-2-ylmethylamine, N- (4- (4- 

Nitrophenoxy)phenyl) -N- . , . 

yl.ethylan.ine, N- (2-Chloro-5-.ethyl-4- (phenoxy) phenyl) 
N-(2,2,2-trifluoroethylsulfonyl)pyrxd-2- 
yltaethyla^ne, N-(3-Chloro-4-(phenoxy)phenyl)-N- 2 2,2 
trif luoroethylsulfonyl)pyrid-2-ylmethylam3.ne, N- (2- 

Methyl-4-(phenoxy)phenyl)-N- (2,2,2- 
trifluoroethylsulfonyl)pyrid-2-ylmethylanu.ne, N- (3- 

Trifluoromethyl-4-(phenoxy)phenyl)-N-(2,2,2- 
trifluoroethylsulfonyl)pyrid-2-ylmethylamne, N- (4- (4 . 

Nitrophenoxy)phenyl)-N- (2,2,2- ^ 
trif luoroethylsulf onyl) pyrid-2-ylmethylamne N- 4- 
(Phenoxy)phenyl)-N-(2,2,2-trifluoroethylsulonyl)^^^ 

.ethoxypyrid-3-yl.ethyla.ine, N- (3- (Phenoxy) phenyl) 
(2,2,2-trifluoroethylBulfonyl)-6-methoxj^y-d-3- 
ylmethylamine, N- (4- ( 2 -Methoxyphenoxy) phenyl) -N- (2,2,2 
trifluoroethylsulfonyl)-6-methoxypyrid-3- 
yl.ethyla.ine, N- (4- (Phenoxy) phenyl) -N- (ethylsulf ony ) 
l.ethLypyrid-3-yl.ethyla.ine, N- (3- ( ^--xy) phenyl ) - 
N- (ethylsulfonyl) -6-methoxypyrid-3-ylmethyla..ne, N- (4 
(2-Methoxyphenoxy)phenyl) -N- (ethylsulfonyl) -6- 
.ethoxypyrid-3-yl.ethyla.ine, N- (4- (Phenoxy) phenyl) N 
(2 2 2-trifluoroethylsulfonyl)-6-tnethylpyrid-3- 

yllethylandne, N- (3- (Phenoxy) phenyl) -N- (2,2,2- 
trifluoroethylsulfonyl)-6-methylpyrid-3- 
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ylmethylamine, N- (4- ( 2 -Methoxyphenoxy) phenyl) -N- (2,2,2- 

trifluoroethylsulfonyl)-6-methylpyrid-3- 

ylmethylandne, N- (4- (Phenoxy) phenyl) -N- (ethylsulf onyl) - 

6-methylpyrid-3-ylmethylamine, N- (3- (Phenoxy) phenyl) -N- 
(ethylsulfonyl) -6-methylpyrid-3-ylmethylamine, N- (4- (2- 

Met:hoxyphenoxy)phenyl) -N- (ethylsulfonyl) -6-methylpyrid- 
3-ylmethylamine, N- (4- (Phenoxy) phenyl) -N- (2,2,2- 
trifluoroethylsulfonyl) -6- (4-chlorophenoxy)pyrid-3- 
ylmethylamine, N- (3- (Phenoxy) phenyl) -N- (2,2.2- 
trif luoroethylsulfonyl) -6- (4-chlorophenoxy)pyrxd-3- 
ylmethylamine, N- (4- (2 -Methoxyphenoxy) phenyl) -N- (2,2,2- 
trif luoroethylsulfonyl) -6- (4-chlorophenoxy)pyrid-3- 
ylmethylamine, N- (4- (Phenoxy) phenyl) -N- (ethylsulfonyl) - 
6- (4-chlorophenoxy)pyrid-3-ylmethylatnine, N- (3- 

(Phenoxy)phenyl) -N- (ethylsulfonyl) -6- (4- 
chlorophenoxy)pyrid-3-ylmethylamine, N- (4- (2- 
Methoxyphenoxy) phenyl) -N- (ethylsulfonyl) -6- (4- 
chlorophenoxy)pyrid-3-ylmethylamine, N- (4- 
(Phenoxy) phenyl) -N- (2 , 2 , 2 -trif luoroethylsulfonyl) -2- 
chloropyrid-3-ylmethylamine, N- (3- (Phenoxy) phenyl) -N- 
(2 2 2-trifluoroethylsulfonyl)-2-chloropyrid-3- 
ylmethylamine, N- (4- (2 -Methoxyphenoxy) phenyl) -N- (2,2,2- 
trif luoroethylsulfonyl) -2-chloropyrid-3- 
ylmethylamine, N- (4- (Phenoxy) phenyl) -N- (ethylsulfonyl) - 
2-chloropyrid-3-ylmethylamine, N- (3- (Phenoxy) phenyl) -N- 
(ethylsulfonyl) .2-chloropyrid-3-ylmethylamine, N- (4- (2- 
Methoxyphenoxy) phenyl) -N- (ethylsulfonyl) -2-chloropyrid- 
3.ylmethylainine, N- (4- (Phenoxy) phenyl) -N- (2,2,2- 
trifluoroethylsulfonyl)-2-phenoxypyrid-3- 
ylmethylamine, N- (3- (Phenoxy) phenyl) -N- (2,2,2- 
tr if luoroethylsulfonyl) -2 -phenoxypyrid-3 - 
ylmethylamine, N- (4- (2 -Methoxyphenoxy) phenyl) -N- (2,2,2- 
trif luoroethylsulfonyl) -2.-phenoxypyrid-3 - 
ylmethylamine, N- (4- (Phenoxy) phenyl) -N- (ethylsulfonyl) - 
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2-phenoxypyrid-3-ylmethylamine. N- (3- (Phenoxy) phenyl ) - 
N- (ethylsulfonyl) .2-phenoxypyrid-3-ylTnethylamine, N- (4- 
(2-Methoxyphenoxy)phenyl) -N- (ethylsulfonyl) -2- 
phenoxypyrid-3-ylmethylamine, N- (4- (Phenoxy) phenyl) -N- 
(2 , 2 , 2-trif luoroethylsulf onyl) -6-chloropyrid-3- 
yllethylamine, N- (3- (Phenoxy) phenyl) -N- (2,2,2- 
trif luoroethylsulf onyl ) - 6 - chloropyrid- 3 - 
ylmethylamine, N- (4- ( 2 -Methoxyphenoxy) phenyl) -N- (2,2,2- 
trifluoroethylsulfonyl)-6-chloropyrid-3- 
ylmethylamine, N- (4- (Phenoxy) phenyl) -N- (ethylsulfonyl) - 
6-chloropyrid-3-ylmethylamine, N- (3- (Phenoxy) phenyl) -N- 
(ethylsulfonyl) -6-chloropyrid-3-ylmethylamine, N- (4- (2- 
Methoxyphenoxy) phenyl) -N- (ethylsulfonyl) -6-chloropyrid- 
3-ylmethylamine, N- (4- (Phenoxy) phenyl) -N- (2,2,2- 
trifluoroethylsulfonyl)-2-chloro-6-tnethylpyrid-3- 

ylmethylamine, N- (3- (Phenoxy) phenyl) -N- (2,2,2- 
trif luoroethylsulf onyl) -2 -chloro- 6 -methylpyrid-3 - 
ylmethylamine, N- (4- (2 -Methoxyphenoxy) phenyl) -N- (2,2,2- 
trifluoroethylsulfonyl)-2-chloro-6-methylpyrid-3- 
ylmethylamine, N- (4- (Phenoxy) phenyl) -N- (ethylsulfonyl) - 
2-chloro-6-methylpyrid-3-ylmethylamine, N- (3- 
(Phenoxy) phenyl) -N- (ethylsulfonyl) -2-chloro-6- 
methylpyrid- 3 -ylmethylamine, N- (4- (2- 
Methoxyphenoxy) phenyl) -N- (ethylsulfonyl) -2-chloro-6- 
methylpyrid-3-ylmethylamine, N- (4- (Phenoxy) phenyl) -N- 
(cyclopropylsulf onyl)pyrid-3-ylinethylamine, N- (4- (2- 

Methoxyphenoxy ) phenyl ) phenyl ) -N- 

(cyclopropylsulf onyl) pyrid- 3 -ylmethylamine, N- (4- (2- 
Methoxyphenoxy ) phenyl ) -N- ( 2 , 2 , 2 - 

trifluoroethylsulfonyl)pyrid-4-yltnethylamine, N- (4- (2- 
Methoxyphenoxy) phenyl) -N- (ethylsulf onyl)pyrid-4- 
ylmethylamine, N- (4- (2, 6-Dimethoxyphenoxy)phenyl) -N- 
(cyclopropylsulfonyl)pyrid-3-ylmethylamine, N- (4- (2 , 6- 
Dimethoxyphenoxy) phenyl) -N- (ethylsulfonyl)pyrid-3- 
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ylmethylamine, N- (4- (2, 6-Dimethoxyphenoxy) phenyl) -N- 
(2 , 2 , 2 -trif luoroethylsulf onyl) pyrid-3 -ylmethylamine, N- 

(4 - (2 , 6 -Dimethoxyphenoxy) phenyl ) -N- 
(ethylsulfonyl)pyrid-2-ylmethylamine, N-(4- (2,6- 

Dimethoxyphenoxy ) phenyl ) -N- ( 2 , 2 , 2 - 

trif luoroethylsulfonyl)pyrid-2-ylmethylamine, N- (4- 

(2, 6-Dimethoxyphenoxy) phenyl) -N- (ethylsulfonyl)pyrid-4- 
ylmethylamine, N- (4- (2, 6 -Dimethoxyphenoxy) phenyl) -N- 
(2,2,2-trifluoroethylBulfonyl)pyrid-4-ylmethylaTnine, N- 

(4- (2-Phenoxy-6-chloro) phenylmethyl) -N- 
(cyclopropylsulfonyl)pyrid-3-ylmethylamine, N- (4- (2- 
Phenoxy-6-chloro)phenylmethyl) -N- (ethylsulfonyl)pyrid- 
3 -ylmethylamine, N- (4- (2-Phenoxy-6- 
chloro) phenylmethyl) -N-(2,2,2- 

trifluoroethylsulfonyl)pyrid-3-ylmethylamine, N- (4- (2- 
Phenoxy-6-chloro)phenylmethyl) -N- (ethylsulfonyl)pyrid- 
2 -ylmethylamine. N- (4- (2-Phenoxy-6- 
chloro) phenylmethyl) -N- (2 , 2 , 2- 

trif luoroethylBulf onyl) pyrid-2-yltnethylamine, N- (4- (2- 
Phenoxy-6-chloro) phenylmethyl) -N- (ethylsulfonyl)pyrid- 
4 -ylmethylamine, N- (4- (2-Phenoxy-6- 
chloro) phenylmethyl) -N- (2 , 2 , 2- 

trifluoroethylsulfonyl)pyrid-4-ylmethylamine, N- (4- 
(2,6 -Dichlorophenoxy) phenyl) -N- 

(cyclopropylsulfonyl)pyrid-3-ylmethylamine, N- (4- (2 , 6- 
Dichlorophenoxy) phenyl) -N- (ethylsulf onyl) pyrid-3 - 
ylmethylamine, N- (4- (2, 6 -Dichlorophenoxy) phenyl) -N- 
(2 2 2-trifluoroethylsulfonyl)pyrid-3-ylmethylamine, N- 
(4- (i,6-Dichlorophenoxy)phenyl) -N- (ethylsulfonyl)pyrxd- 
2 -ylmethylamine, N- (4- (2, 6 -Dichlorophenoxy) phenyl) -N- 
(2 2 2-trifluoroethylsulfonyl)pyrid-2-ylmethylamine, N- 
(4- (2,6-Dichlorophenoxy)phenyl) -N- (ethylsulfonyl)pyrxd- 
4 -ylmethylamine, N- (4- (2, 6 -Dichlorophenoxy) phenyl) -N- 
(2 2 2-trifluoroethylsulfonyl)pyrid-4-ylmethylamine, N- 
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(4- (2-Isopropoxyphenoxy)phenyl) -N- 
(cyclopropylsulfonyl)pyrid-3-ylmethylamine, N- (4- (2- 
isopropoxyphenoxy) phenyl) -N- (ethylsulfonyl)pyrid-3- 
yln,ethylatnine, N- (4- (2 -Isopropoxyphenoxy) phenyl) -N- 
(2 2 2-trifluoroethylsulfonyl)pyrid-3-ylmethylamine, N- 
(4- (2-Isopropoxyphenoxy) phenyl) -N- ( ethyl sulfonyDpyr id- 
2-ylmethylandne, N- (4- (2 -Isopropoxyphenoxy) phenyl) -N- 
(2 2 2-trifluoroethylsulfonyl)pyrid-2-ylmethylamine, N- 
(4- (2-Isopropoxyphenoxy)phenyl) -N- ( ethyl sulfonyDpyr id- 
4-ylTnethylamine, N- (4- (2 -Isopropoxyphenoxy) phenyl) -N- 
• (2,2 , 2-trif luoroethylsulf onyl)pyrid-4-ylmethylatnine, N- 
(4- (2 -Fluoro-6-methoxyphenoxy) phenyl) -N- 
(cyclopropylsulfonyl)pyrid-3-ylmethylandne, N- (4- (2- 

Fluoro- 6 -methoxyphenoxy ) phenyl ) -N- ( 2 , 2 , 2 - 
5 trifluoroethylsulfonyl)pyrid-3-ylmethylamine, N- (4- (2- 

, Fiuoro-6-methoxyphenoxy)phenyl) -N- (ethylsulfonyl)pyrid- 
3-ylmethylamine, N- (4- (2-Fluoro-6- 
methoxyphenoxy)phenyl) -N- (ethylsulfonyl)pyrid-2- 
ylmethylamine, N- (4- (2 -Fluoro-6-methoxyphenoxy) phenyl) - 
0 ■ N- (2 , 2 , 2-trif luoroethylsulf onyl) pyrid-2- 

yltaethylamine, N- (4- (2 -Fluoro- 6 -methoxyphenoxy) phenyl) - 
N- (ethylsulfonyl)pyrid-4-ylmethylatnine, N- (4- (2-Fluoro- 
6 -methoxyphenoxy) phenyl) -N- (2 , 2 , 2- 

trifluoroethylsulfonyl)pyrid-4-ylmethylamine, N- (4- (2- 

25 Trfiluoromethylphenoxy) phenyl) -N- 

(cyclopropylsulfonyl)pyrid-3-ylmethylamine, N- (4- (2- 

Trf iluoromethylphenoxy) phenyl) -N- (2 , 2 , 2- 

trif luoroethylsulfonyl)pyrid.3-ylmethylamine, N- (4- (2- 

Trf iluoromethylphenoxy) phenyl) -N- (ethylsulfonyl)pyrid- 

30 3 -ylmethylamine, N-(4-(2- 

Trfiluoromethylphenoxy) phenyl) -N- (ethyl sulfonyDpyr id- 

2 -ylmethylamine , N- (4 - ( 2 - 

Trfiluoromethylphenoxy) phenyl) -N- (2,2,2- 

trif luroethylsulfonyl)pyrid-2-ylmethylamine, N- (4- (2- 
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Trfiluoromethylphenoxy) phenyl) -N- (ethylsulfonyl)pyrid- 

4 -ylmethylamine , N- (4 - ( 2 - 
Trfiluoromethylphenoxy) phenyl) -N- (2 , 2 , 2 - 
trifluoroethylsulfonyl)pyrid-4-ylmethylamine. N- (4- (2- 

isopropyl - 5 -methylphenoxy ) phenyl ) -N- 
(cyclopropylsulfonyl)pyrid-3-ylmethylamine, N- (4- (2- 

l8opropyl-5-methylphenoxy)phenyl) -N- (2,2,2- 
trifluoroethylsulfonyl)pyrid-3-ylmethylamine, N- (4- (2- 

isopropyl - 5 -methylphenoxy) phenyl ) -N- 
(ethylsulfonyl)pyrid-3-yltnethylamine, N- (4- (2- 

Isopropyl-5-inethylphenoxy) phenyl) -N- 
(ethylsulfonyl)pyrid-2-ylmethylamine, N- (4- (2- 

Isopropyl-5-tnethylphenoxy) phenyl) -N- (2 , 2 , 2- 
trifluoroethylsulfonyl)pyrid-2-ylmethylamine, N- (4- (2- 

Isopropyl-5-tnethylphenoxy)phenyl) -N- 
(ethylsulfonyl)pyrid-4-ylniethylamine, N- (4- (2- 

Isopropyl-5-methylphenoxy)phenyl) -N- (2,2,2- 

trif luoroethylsulfonyl)pyrid-4-ylmethylamine, N- (4- (2- 

Cyclopentylphenoxy) phenyl) -N- 

(cyclopropylsulfonyl)pyrid-3-ylmethylamine, N- (4- (2- 
Cyclopentylphenoxy) phenyl) -N- (2 , 2 , 2- 

trif luoroethylsulf onyl) pyrid-3-ylmethylamine, N- (4- (2- 
cyclopentylphenoxy) phenyl) -N- (ethylsulfonyl)pyrid-3- 
ylmethylamine, N- (4- (2 -Cyclopentylphenoxy) phenyl) -N- 
(ethylsulfonyl)pyrid-2-ylmethylamine, N- (4- (2- 

Cyclopentylphenoxy) phenyl) -N- (2 , 2 , 2 - 

trif luoroethylsulfonyl)pyrid-2-yltnethylamine, N- (4- (2- 

Cyclopentylphenoxy)phenyl) -N- (ethylsulfonyl)pyrid-4- 
ylmethylamine, N- (4- (2 -Cyclopentylphenoxy) phenyl) -N- 
(2 2 2-trifluoroethylsulfonyl)pyrid-4-ylmethylamine, N- 
(4- (Phenoxy) phenyl) -N- (2 , 2 , 2-trif luoroethylsulf onyl) -2- 
(2,2, 2-trif luoroethoxy) pyrid- 3 -ylmethylamine, N- (4- (2- 
Methoxyphenoxy) phenyl) -N- (2 , 2 , 2- 

trif luoroethylsulfonyl) -2- (2, 2, 2 -trif luoroethoxy) pyr.d- 
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3-ylmethylamine, N- (4- (2-Isopropoxyphenoxy)phenyl) -N- 

(2 2 , 2-trif luoroethylsulf onyl) -2- (2 , 2 , 2- 

trif luoroethoxy)pyrid-3-ylniethylamine, N- (4- (2-Fluoro- 

6 -methoxyphenoxy) phenyl) -N- (2 , 2 , 2- 

trifluoroethylsulfonyl) -2- (2,2,2-trifluoroethoxy)pyrxd- 
3-ylmethylaniine, , n- (4- (4-Hydroxyphenoxy) phenyl) -N- 

(2 2 2-trif luoroethanesulf onyl) PYrid-3- 

yllethylamine, N- (3- (2-Methoxyphenylsulfinyl)phenyl) -N- 

(ethanesulfonyl)pyrid-3-ylmethylamine, N- (4- (2,4- 

Dif luorophenoxy) phenyl) -N- (2 , 2 , 2 - 

trifluoroethanesulfonyl)pyrid-3-ylmethylamine, N- (4- (2- 
Methoxyphenoxy ) phenyl )-N-(2,2,2- 

trifluoroethanesulfonyl)pyrid-3-ylmethylamine, N- (4- (3- 
Benzyloxyphenyl) -N- (2 , 2 , 2- 

trif luoroethanesulfonyl)pyrid-3-ylmethylamine, N- (4- (3- 
Hydroxyphenoxy) phenyl) -N- (2 , 2 , 2 - 

trif luoroethanesulf onyDpyrid-S-ylinethylamine, N- (4-t- 
Butyldimethylsilyloxy) phenyl) -N- (ethanesulfonyl)pyrxd- 
3-ylmethylamine, N- (4-Hydroxyphenyl) -N- 
(ethanesulfonyl)pyrid-3-ylmethylamine, N- (4-t- 
Butyldimethylsilyloxy)phenyl) -N- (2,2,2-trifluoro 
ethanesulfonyl)pyrid-3-ylmethylandne, N-(4- 
Hdydroxyphenyl) -N- (2 , 2 , 2:trif luoroethanesulf onyl) pyrid- 
3-ylmethylamine, N- {4- (Phenoxy) phenyl) -N- (2,2,2- 
trif luoroethanesulfonyDpyrid-S-ylmethylamine, N- (4- 
(Phenoxy) phenyl) -N- (2, 2, 2-trif luoroethanesulf onyl) -1- 
oxypyrid-3-ylmethylamine. N- (4- ( 2 -Cyanophenoxy) phenyl) • 
N- (2 , 2 , 2-trif luoroethanesulfonyl)pyrid-3- 
yltnethylamine, N- (4- (2 -Cyanophenoxy) phenyl) -N- 
(ethanesulf onyl) pyrid-3-ylmethylamine, N- (3- (2- 
Methoxyphenoxy) phenyl) -N- (ethylsulfonyl)pyrid-3- 
ylmethylamine, N- (3- ( 2 -phenylphenoxy) phenyl) -N- 
(ethylsulfonyl)pyrid-3-ylmethylaniine, N- (4- 
Bromophenyl) -N- (ethanesulfonyl)pyrid-3- 
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ylmethylamine. N- (4- (2 -Fluorophenoxy) phenyl) -N- 
(ethanesulfonyl)pyrid-3-ylmethylamine, N- (4- (3- 
Fluorophenoxy) phenyl) -N- (ethanesulfonyl)pyrid-3- 
ylmethylattdne, N- (4- (4 -Fluorophenoxy) phenyl) -N- 
(ethanesulfonyl)pyrid-3-ylmethylamine, N- (4- (2,4- 
Difluorophenoxy) phenyl) -N- (ethanesulfonyl)pyrid-3- 
ylmethylamine , N- (4 - ( 2 - 
trif luororaethoxyphenoxy) phenyl) -N- 

(ethanesulfonyl)pyrid-3-ylmethylamine, N- (4- (4-fluoro- 
2-methyphenoxyl)phenyl) -N- (ethanesulfonyl)pyrid-3- . 
yltaethylamine, N- (4- (4-trif luoromethoxyphenoxy)phenyl) - 
N- (ethanesulfonyl)pyrid-3-ylmethylamine, N- (4- (2,4- 
. dimethylphenoxy) phenyl) -N- (ethanesulfonyl)pyrid-3- 
ylmethylamine, N- (4- ( 4 -methylphenoxy) phenyl) -N- 
(ethanesulfonyl)pyrid-3-ylniethylamine, N- (4- (4- 
isopropylphenoxy) phenyl) -N- (ethanesulfonyl)pyrid-3- 
ylmethylamine , N- (4 - (4 - 1 -butylphenoxy ) phenyl) -N- 
(ethanesulfonyl)pyrid-3-ylmethylainine, N- (4- (2- 
methylphenoxy) phenyl) -N- (ethanesulfonyl)pyrid-3- 
ylmethylamine, N- (4- (2 -Amidophenoxy) phenyl) -N- 
(ethanesulfonyl)pyrid-3 -ylmethylamine, N- (4- (3- 
Methylslulfinylphenoxy) phenyl) -N- (ethanesulfonyl)pyrid- 
3 -ylmethylamine, N- (4- (4-t-butyl-2-fluoro 
phenoxy) phenyl) -N- (ethanesulfonyl)pyrid-3- 
ylmethylamine, N- (4- (4-fluoro-2-n-propyl 
phenoxy) phenyl) -N- (ethanesulfonyl)pyrid-3- 
ylmethylamine, N- (4- (4 -Carbonylmethoxyphenoxy) phenyl) - 
N- (ethanesulfonyl)pyrid-3-ylmethylamine. N- (4- (4- 
amidomethylphenoxy) phenyl) -N- (ethanesulfonyl)pyrid-3- 
ylmethylamine, N- (4- (3 -t -butylphenoxy) phenyl) -N- 
(ethanesulfonyl)pyrid-3-ylmethylamine, N- (4- (2- 
methoxyphenoxy) phenyl) -N- (ethanesulfonyl)pyrid-3- 
ylmethylamine, N- (4- (3 -methylphenoxy) phenyl) -N- 
(ethanesulfonyl)pyrid-3-ylmethylamine, N- (4- (2- 
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chlorophenoxy) phenyl) -N- (ethanesulfonyl)pyrid-3- 
ylmethylamine , N- (4 - (4 -Atnidophenoxy) phenyl ) -N- 
(ethanesulfonyl)pyrid-3-ylmethylamine, N- (4- (2- 
methylphenoxy)phenyl) -N- (ethanesulfonyl)pyrid-3- 
ylmethylamine, N- (4- (4 -Methylsulfonylphenoxy) phenyl) -N- 
(ethanesulfonyl)pyrid-3-ylmethylamine, N- (4- (2- (prop-2- 
yDphenoxy) phenyl) -N- (ethanesulfonyl)pyrid-3- 
ylmethylamine, N- (4- (2-ethylphenoxy) phenyl) -N- 
(ethanesulfonyl)pyrid-3-ylmethylamine, N- (4- (4- 
Sulfonylamidophenoxy) phenyl) -N- (ethanesulfonyl)pyrid-3- 
ylmethylamine, N- (4- (2, 4-Difluorophenoxy) phenyl) -N- 
(ethanesulfonyl) -i-pyrid-3-ylethylamine, N- ( (3- 
Benzyloxyphenoxy) phenyl) -N- (ethanesulfonyl)pyrid-3- 
ylmethylamine, N- (3- (Bromophenyl) -N- 
(ethylsulfonyl)pyrid-3-ylmethylamine. N- (3- (2- 
fluorophenoxy) phenyl) -N- (ethylsulfonyl)pyrid-3- 
ylmethylamine, N- (3- (3 -fluorophenoxy) phenyl) -N- 
(ethylsulfonyl)pyrid-3-ylmethylamine, N- (3- (4- 
fluorophenoxy) phenyl) -N- (ethylsulfonyl)pyrid-3- 
ylmethylamine, N-(3-{2. 4-difluorophenoxy) phenyl) -N- 
(ethylaulfonyl)pyrid-3-ylmethylatnine, N- (3- (2- 
ethoxyphenoxy) phenyl) -N- (ethylsulfonyl)pyrid-3- 
ylmethylatnine, N- (3- (2 -phenyl phenoxy) phenyl ) -N- 
(ethylsulf onyl) pyrid-3-ylmethylamine, N- (3- (4- 
trifluorotnethoxyphenoxy) phenyl) -N- (ethylsulfonyl)pyrid- 
3-ylmethylamine, N- (3- ( 4 -methylphenoxy) phenyl) -N- 
(ethylsulfonyl)pyrid-3-ylmethylamine, N- (3- (2-methyl-4- 
f luorophenoxy) phenyl) -N- (ethylsulf onyl) pyrid-3- • 
ylmethylamine, N- (3- (2 -trifluoromethoxyphenoxy) phenyl) - 
N- (ethylsulf onyl) pyrid-3-ylmethylaniine, N- (3- (4- 
Amidomethylphenoxy) phenyl) -N- (ethylsulfonyl) pyrid-3 - 
ylmethylamine, N- (3- (4-Amidophenoxy) phenyl) -N- 
(ethylsulfonyl) pyrid-3 -ylmethylamine, N- (3- (4- 
Methylsulfonylphenoxy)phenyl) -N- (ethylsulfonyl) pyrid-3- 
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yltnethylamine, N- (3- ( 4 -Methyl sulfinylphenoxy) phenyl) -N- 
(ethylsulfonyl)pyrid-3-ylmethylamine, N- (3- (4-t- 
butylphenoxy)phenyl) -N- (ethylsulfonyl)pyrid-3- 
yltnethylamine. N- (3- ( 3 -methylphenoxy) phenyl) -N- 
(ethylsulfonyl)pyrid-3-ylmethylamine, N- (3- (2-n-propyl- 
4-fluorophenoxy) phenyl) -N- (ethylsulfonyl)pyrid-3- 
ylmethylamine, N- (3- (2-chlorophenoxy)phenyl) -N- 
(ethylsulfonyl)pyrid-3-ylmethylamine, N- (3- (2- 
tnethylphenoxy) phenyl) -N- {ethylsulfonyl)pyrid-3- 
ylmethylamine, N- (3- (phenoxy) phenyl )-N- 

(ethylsul f onyl ) pyrid- 3 -ylmethylamine , N- ( 3 - (4 - 
carbonylmethoxyphenoxy) phenyl) -N- ( ethyl sulf onyl) pyrid- 
' 3-ylTnethylamine, n- (3- {3-t-butylphenoxy)phenyl) -N- 

(ethylsulfonyDpyrid-S-ylmethylamine, N- (3- (4-fluoro-2- 

( 3 -hydroxy- 3 -me t hy Ibutyl ) phenoxy) phenyl ) -N- 
(ethylsulfonyl)pyrid-3-ylmethylatnine, N- (3- (2-fluoro-4- 
t-butylphenoxy) phenyl) -N- (ethylsulfonyl)pyrid-3- 

ylmethylamine , N- (3 - (4 - 
Cabonylmethoxymethylphenoxy) phenyl) -N- 
(ethylsulfonyl)pyrid-3-ylmethylamine, N- (3- (3- 
Amidophenoxy) phenyl) -N- ( ethyl sulf onyl) pyrid- 3 - 
ylmethylamine, N- (3- (2,4-diflurophenoxy)phenyl) -N- 
(ethylsulfonyl)pyrid-3 -ylmethylamine, N- (3- (2,4,6- 
triflurophenoxy) phenyl) -N- ( ethyl sulfonyl) pyrid- 3- 
ylmethylamine, N- (3- (2- (prop-2-yl) phenoxy) phenyl) -N- 
(ethylsulfonyl)pyrid-3-ylmethylamine, N- (3- (2- 
ethylphenoxy) phenyl) -N- (e thyl sulf onyl) pyrid- 3- 
ylmethylamine, N- (3- (4 -Sulf onylamidophenoxy) phenyl) -N- 
(ethylsulfonyl)pyrid-3 -ylmethylamine, N- (3- 
(phenoxy) phenyl) -N- (ethylsulfonyl)pyrid-3- 
ylmethylamine, N- (4- ( 3 -Methoxybenzyloxy) phenyl) -N- 
(ethanesulfonyl)pyrid-3 -ylmethylamine, N- (3- (2- 
Fluorophenoxy) phenyl) -N- (2,2,2- 

trifluorethanesulfonyl)pyrid-3-ylmethylamine, N- (3- (2- 
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Methylphenoxy) phenyl) -N- (2 , 2 , 2- 

trif luorethanesulfonyl)pyrid-3-ylmethylamine, N- (3- (4- 
Carboxymethylphenoxy) phenyl) -N- (ethanesulfonyl)pyrid-3- 
ylmethylamine, N- (4- (2 -Fluoro-4-methylphenoxy) phenyl) - 
5 N-(ethanesulfonyl)pyrid-3-ylniethylatnine, N-(3-(2- 

methoxy-phenylsulfanyl) ) phenyl) -N- 

(ethanesulfonyl)pyrid-3-ylmethylamine, N- (3- (2-methoxy- 
phenylsulfanyl) )phenyl) -N- {2,2,2- 

trifluoroethanesulfonyl)pyrid-3-ylmethylamine, N- (3- 

10 (2-methoxy-phenoxy) )phenyl) -N- (2 , 2 , 2- 

trifluoroethanesulfonyl)pyrid-3-ylmethylamine, N- (4- 

(2 -benzyloxy-phenoxy) ) phenyl ) -N- ( 2 , 2 , 2 - 
trifluoroethanesulfonyl)pyrid-3-ylmethylamine, N- (3- (4- 

fluoro-2-methoxy-phenoxy) ) phenyl) -N- 
15 (ethanesulfonyl)pyrid-3-ylmethylamine, N- (3- (4-f luoro- 

2 -methoxy-phenoxy) ) phenyl) -N- (2,2,2- 

trif luoroethanesulfonyl)pyrid-3-yltnethylamine, N- (3- (2- 
bromo -phenoxy) ) phenyl) -N- (ethanesulfonyl)pyrid-3- 
ylmethylamine, N- (3- (2 , 3-dimethoxy-phenoxy) )phenyl) -N- 
20 (ethanesulfonyl)pyrid-3-ylmethylamine, N- (3- (2-chloro- 

phenoxy) ) phenyl) -N- (ethanesulfonyl)pyrid-3- 
ylmethylamine, N- (3- (2-chloro-6-tnethyl- 
phenoxy ) ) phenyl ) -N- (ethanesulfonyl)pyrid-3- 
ylmethylamine, N- (3- (2-isopropoxy-phenoxy) )phenyl) -N- 
25 (ethanesulfonyl)pyrid-3-ylmethylamine, N- (3-fluoro-5- 

( 2 -methoxy-phenoxy) ) phenyl) -N- (2,2,2- 
trifluoroethanesulfonyl)pyrid-3-ylmethylamine, N- (3- 

fluoro-5- (2 -methoxy-phenoxy) )phenyl) -N- 
(ethanesulfonyl)pyrid-3-ylmethylamine. N- (3- (2-methoxy- 

3 0 phenoxy) ) phenyl ) -N- ( 3 , 3 , 3 - 

trif luoropropanesulfonyl)pyrid-3-ylmethylamine, N- (3- 

( 2 -bromo-phenoxy) ) phenyl) -N- (2,2,2- 
trifluoroethanesulfonyl)pyrid-3-ylmethylamine, N- (3- 

(2 , 3 -dimethoxy-phenoxy) ) phenyl) -N- (2 , 2 , 2 - 
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trifluoroethanesulfonyl)pyrid-3-ylmethylamine, N- (3- (2- 
chloro-phenoxy) )phenyl) -N- (ethanesulf onyl)pyrid-3- 
ylmethylamine, N- (3- (2-chloro-phenoxy) )phenyl) -N- 
(2 , 2 , 2-trif luoroethanesulf onyl) pyrid-3-ylmethylamine, 
N- (3- (2-chloro-6-methyl-phenoxy) )phenyl) -N- (2 , 2 , 2- 
trifluoroethanesulfonyl)pyrid-3-ylmethylamine, N- (3- 

(2-isopropoxy-phenoxy) ) phenyl) -N- (2 , 2 , 2- 
trifluoroethanesulfonyl)pyrid-3-yltnethylamine, N- (4- 
(Benzyl) phenyl) -N- (2, 2, 2-trif luoroethanesulf onyl) pyrid- 

3 -ylraethylamine , N- (4 - (Benzyl ) phenyl ) -N- 
(ethane3ulfonyl)pyrid-3-ylmethylamine, N- (4- 

Methoxycarbonylphenyl) -N- (2,2,2- 

trifluoroethanesulfonyl)pyrid-3-ylmethylamine, N- (3- 
Methoxycarbonylphenyl) -N- (2 , 2 , 2- 

trifluoroethanesulfonyl)pyrid-3-ylmethylamine, N- (4- 
(Hydoxymethyl ) phenyl ) -N- (2 , 2 , 2 - 

trifluoroethanesulfonyl)pyrid-3-ylmethylamine, N- (3- 
(Hydroxyme t hy 1 ) phenyl ) -N- ( 2 , 2 , 2 - 

trif luoroethanesulf onyl ) pyrid-3 -yltnethylatnine, N- (3 - 
(a-Hydroxybenzyl ) phenyl ) -N- ( 2 , 2 , 2 - 

trif luoroethanesulf onyl ) pyrid- 3 -ylmethylamine , N- (4 - 
(a-hydroxybenzyl) phenyl) -N- (2,2,2- 

trifluoroethanesulfonyl)pyrid-3-ylmethylatnine, N- (4- (a- 
hydroxy-2-methylsulfanylbenzyl)phenyl) -N- (2,2,2- 
trif luoroethanesulf onyl ) pyrid-3 -yltnethylatnine , N- (3 - (a- 
hydroxy-4-methylsulfanylbenzyl)phenyl) -N- (2,2,2- 
trifluoroethanesulfonyl)pyrid-3-ylmethylainine, N- (4- (a- 

hydroxy- 2 -raethoxybenzyl) phenyl) -N- (2,2,2- 
trifluoroethanesulfonyl)pyrid-3-ylmethylainine, N- (3- (a- 

hydroxy-2 -methoxybenzyl ) phenyl ) -N- (2 , 2 , 2 - 

trif luoroethanesulf onyl)pyrid-3-ylniethylamine, N- (4- (a 

hydroxy-3 , 4 -difluorobenzyl) phenyl) -N- (2 , 2 , 2 - 
trifluoroethanesulfonyl)pyrid-3-ylmethylamine, N- (3- (a 
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hydroxy-3 , 4-difluorobenzyl) phenyl) -N- (2 , 2 , 2 - 
trifluoroethanesulfonyl)pyrid-3-ylmethylamine, N- (4- (a- 

hydroxy-2-phenylbenzyl) phenyl) -N- (2 , 2 , 2- 

trif luoroethanesulfonyl)pyrid-3-ylTnethylamine, N- (3- (a- 

hydroxy- 2 -phenylbenzyl ) phenyl ) -N- (2 , 2 , 2 - 
trifluoroethanesulfonyl)pyrid-3-ylmethylamine, N- (4- (1- 

hydroxy-1- (5-methylpyrid-2-yl) methyl) phenyl) -N- (2,2,2- 

trifluoroethanesulfonyl)pyrid-3-ylmethylatnine, N- (4- (a- 

hydroxy-2-trifluoroTnethylbenzyl)phenyl) -N- (2,2.2- 

trifluoroethanesulfonyl)pyrid-3-ylmethylan,ine, N- (3- (a- 

hydroxy-2-fluorobenzyl)phenyl) -N- (2,2,2- ' 
trifluoroethanesulfonyl)pyrid-3-ylmethylamine, N- (4- (a- 

hydroxy- 2 - f luorobenzyl ) phenyl ) -N- ( 2 , 2 , 2 - 
trifluoroethanesulfonyDpyrid-S-ylmethylamine, N- (4- (a- 

5 ■ hydroxy-3 -f luorobenzyl) ) phenyl) -N- (2,2,2- 

trifluoroethanesulfonyl)pyrid-3-ylmethylamine, N- (3- 
(Benzyl)phenyl) -N- (2.2,2-trifluoroethanesulfonyl)pyrid- 
3-ylmethylamine, N- (4- (2-methylsulf anyl benzyDphenyl) - 
N- (2 , 2 , 2 -trif luoroethanesulf onyl) pyrid-3- 

0 ylmethylamine, N- (3- (4 -methylsulfanylbenzyl) phenyl) -N- 

(2 , 2 , 2-trif luoroethanesulf onyl) pyrid-3- 
yllethylamine, N- (4- ( 4 -methoxybenzyl) phenyl) -N- (2,2,2- 
trif luoroethanesulf onyl) pyrid-3-ylmethylamine, N- (3- (4- 

methoxybenzyl ) phenyl ) -N- ( 2 , 2 , 2 - 
25 trifluoroethanesulfonyl)pyrid-3-ylmethylamine, N- (4- 

(3 , 4-dif luorobenzyl) phenyl) -N- (2,2,2- 

trif luoroethanesulfonyl)pyrid-3-ylmethylatnine, N- (3- 

( 3 , 4 - di f luorobenzyl ) phenyl ) -N- ( 2 , 2 , 2 - 

trif luoroethanesulfonyl)pyrid-3-ylmethylamine, N- (4- (2- 

30 phenylbenzyl) phenyl) -N- (2 , 2 , 2- 

trifluoroethanesulfonyl)pyrid-3-ylmethylatnine, N- (3- (2- 

phenylbenzyl) phenyl) -N- (2 , 2 , 2- 

.trif luoroethanesulfonyl)pyrid-3-ylmethylamine, N- (3- 
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Methoxycarbonylphenyl) -N- (ethanesulfonyl)pyrid-3- 
ylmethylamine, N- (3- (Hydroxymethyl) phenyl) -N- 
(ethaiiesulfonyl)pyrid-3-yltnethylamine, N- (4- 
(Hydroxymethyl) phenyl) -N- (ethanesulfonyl)pyrid-3- 
ylmethylamine, N- (3- (Phenoxymethyl) phenyl) -N- 
(ethanesulfonyl)pyrid-3-ylmethylamine, N- (4- 
(Phenoxymethyl)phenyl)-N-(ethanesulfonyl)pyrid-3- 

ylmethylamine, n- (3- (a-hydroxybenzyl) phenyl) -N- 
(ethanesulfonyl)pyrid-3-yltnethylatnine, N- (4- (a- 
hydroxybenzyl) phenyl) -N- (ethane8ulfonyl)pyrid-3- 
ylmethylamine, N- (3- (a-hydroxy-2-f luorobenzyl) phenyl) - 
N- {ethanesulfonyl)pyrid-3-ylTnethylamine, N- (3- (a- 
Hydroxy-4-ethoxycarbonylbenzyl) phenyl) -N- 
(ethanesulfonyl)pyrid-3-ylmethylandne, N- (3- (a-Hydroxy- 
3-ethoxycarbonylbenzyl)phenyl) -N- (ethanesulfonyl)pyrid- 
3-ylmethylamine, N- (3- (4-ethoxycarbonyl benzyl) 
phenyl) -N- (ethanesulfonyl)pyrid-3-ylmethylamine, N- (3- 
(2-fluorobenzyl)phenyl) -N- (ethanesulf onyl)pyrid-3- 
ylmethylamine , N- (3- (a-Fluorobenzyl)phenyl) -N- 
(ethanesulfonyl)pyrid-3-ylmethylamine, N- (4- (a- 
FluorobenzyDphenyl) -N- (ethanesulfonyl)pyrid-3- 
ylraethylamine, N- (3-Benzoylphenyl) -N- 
(ethanesulfonyl)pyrid-3-ylmethylamine, N- (4- 
Benzoylphenyl) -N- (ethanesulf onyl) pyrid-3- 
ylmethylamine, N- {3- (l-Phenylvinyl) phenyl) -N- 
(ethanesulfonyl)pyrid-3-ylmethylamine, N- (4- (1- 
Phenylvinyl) phenyl) -N- (ethanesulf onyl) pyrid-3 - 
yltnethylamine, N- (3- (a-Methylbenzyl) phenyl) -N- 
(ethanesulfonyl)pyrid-3-ylmethylamine, N- (4- (a- 
MethylbenzyDphenyl) -N- (ethanesulf onyl) pyrid-3- 
ylmethylamine, N- {3-Iodo-4-tnethylphenyl) -N- 
(ethanesulfonyl)pyrid-3-ylmethylamine, N- (3- (a- 
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Hydroxybenzyl) -4-methylphenyl) -N-ethanesulfonyl)pyrid- 
3-yimethylamine, N- (3-Benzyl-4-methylphenyl) -N- 
(ethanesulfonyDpyrid-a-ylmethylamine, N- (3- {4-t- 
butylphenoxy) -4-methylphenyl) -N- (ethanesulfonyl)pyrxd- 
3-ylmethylaraine, N- (3- (2 -Methoxyphenoxy) benzyl) -N- 
(2,2, 2-trif luoroethanesulf onyl ) pyrid-3 - 
ylmethylamine. N- (3- (2 -Methoxyphenoxy) benzyl) -N- 
(ethanesulfonyl)pyrid-3-ylmethylamine, N- (3- (2- 
Phenylvinyl) phenyl) -N- (ethanesulf onyl) pyrid-3- 
ylmethylamine, N- (3- (2 -Phenylethyl) phenyl) -N- 
(ethanesulfonyl)pyrid-3-ylmethylamine, N- (3- (Prop-l-en- 

1 -yl ) phenyl ) -N- (ethanesul f onyl ) pyrid- 3 - 
ylmethylamine, N- (3- (2-N,N-Diethylamidovinyl)phenyl) -N- 
(ethanesulfonyl)pyrid-3-ylmethylamine, N- (3- (2- 
EthoxycarbonylvinyDphenyl) -N- (ethanesulfonyl ) pyrid-3 - 

ylmethylamine , N- ( 3 - Propylphenyl ) -N- 
{ethanesulfonyl)pyrid-3-ylmethylamine. N- (3- 

Trif luoromethoxyphenyl ) -N- (2 , 2 , 2 - 

trif luoroethanesulf onyl) pyrid-3-ylmethylamine, , N-(3- 
trif luoromethoxyphenyl) -N- (ethanesulfonyl) pyrid-3 - 
ylmethylamine, n- (4-trif luoromethylphenyl) -N- (2, 2, 2- 
trif luoroethanesulfonyl)pyrid-3-ylmethylamine, N- (4- 
trif luoromethoxyphenyl) -N- (ethanesulfonyl) pyrid-3 - 
ylmethylamine, N- (3-methoxyphenyl) -N- (2,2,2- 
trifluoroethanesulfonyl)pyrid-3-ylmethylamine, N- (4- 

(prop-2-yl) phenyl) -N- (2,2,2- 

trifluoroethanesulfonyl)pyrid-3-ylmethylamine, N- (2- 
trif lurormethoxyphenyl) -N- (2 , 2 , 2- 

trif luoroethanesulfonyl)pyrid-3-ylmethylamine, N- (3- 
(prop-2-yloxy) phenyl) -N- (2 , 2 , 2- 

trifluoroethanesulfonyl)pyrid-3-ylmethylamine, N- (3- 
Benzyl-4-chlorophenyl) -N- (2 , 2 , 2- 

trif luoroethanesulfonyl)pyrid-3-ylmethylamine, N- (4- (3 
Cyclobutyloxyphenyl ) -N- (2 , 2 , 2 - 
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trif luoroethanesulfonyl)pyrid-3-ylmethylamine. N- (3- 
isobutyloxyphenyl)-N- (2,2,2- 

trif luoroethanesulfonyl)pyrid-3-ylmethylamxne, N- (3- 
sec-butoxylphenyl)-N- (2,2,2- 

trifluoroethanesulfonyl)pyrid-3-ylmethylamine, N- (3- 
cyclopentyloxyphenyl)-N- (2,2,2- 

trifluoroethanesulfonyl)pyrid-3-ylmethylamxne, N- (3- 
cyclohexyloxyphenyl)-N- (2,2,2- 

trifluoroethanesulfonyl)pyrid-3-yl.ethyla.xne^ N- (3- 1- 

ethoxycarbonyl-l,l-ditnethyl, methoxy) phenyl) "^'^^'^'^ 
trifluoroethaneBulfonyl)pyrid-3-ylmethylama.ne, N- (3- (1- 

ethOKycarbonyl-l-methylmethoxy)phenyl)-N-(2,2,2- 

trifluoroethanesulfonyl)pyrid-3-ylmethylanane, N- (3- (1- 

(ethoxycarbonyl) -cyclobut-l-yloxyphenyl) -N- (2,2 2- 
5 trif luoroethanesulfonyl)pyrid-3-yltnethylamxne. N- (3- 

pent-3-yloxyphenyl)-N- (2,2,2- 

trifluoroethanesulfonyl)pyrid-3-ylmethylamxne, N- (3- 
pent-2-yloxyphenyl)-N- (2,2,2- 

trifluoroethaneBulfonyl)pyrid-3-ylmethylamne, N- (3- 
,0 (2,2,2-trifluoroethoxy)phenyl)-N-(2,2,2- 

trif luoroethanesulf onyl) pyrid-3-ylmethylamne, N- (3- (2- 

methyl-butyloxy)phenyl)-N- (2,2,2- 

trif luoroethanesulfonyl)pyrid-3-ylmethylanane, N- (3- 

(ethoxycarbonyl, methoxy) phenyl) -N- (2,2,2- 
05 trifluoroethanesulfonyl)pyrid-3-ylmethylamxne, N- (3- (2- 

Pluoro-4-cyanophenoxy)phenyl) -N- (ethanesulfonyl)pyr.d- 
3-ylmethylamine. N- (4- (2-Fluoro-4-atnidophenoxy)phenyl) - 
N- (2 , 2 , 2-trif luoroethanesulfonyl)pyrid-3- 
ylmethylamine, N- (3- (2-Fluoro-4-cyanophenoxy)phenyl) -N- 
30 (2,2 , 2-trif luoroethanesulf onyl) pyrid-3- 

yllethylamine, N- (3- (2 , 4-Dif luoro-4- 
cyanophenoxy)phenyl)-N- (2,2,2- 

trifluoroethanesulfonyl)pyrid-3-ylmethylamxne, N- (4- (2- 
nuoro-4-cyanophenoxy)phenyl) -N- (ethanesulf onyDpyrxd- 
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3-ylmethylandne, (4- (2-Fluoro-4-amidophenoK,) phenyl) - 
N- (ethanesulfonyl)pyrid-3-yltnethylamine, N- (3- 

(Bron^methyDphenyl) -N- (ethaneBulfonyl)pyrxd-3- 
ylmethylandne, N- (3- ( 2 -Methoxybenzyl) phenyl) -N- 

(ethanesulfonyl)pyrid-3-ylmethylamine, N- (3- (2- 

trifluorotnethyl, benzyl) phenyl) -N- 
(ethanesulfonyl)pyrid-3-ylmethylamine. N- (3- (4- 
cyanobenzyl) phenyl) -N- (ethanesulfonyl)pyrid-3- 
ylmethylamine. N- (3- ( 2- chlorobenzyl) phenyl) -N- 
, . (ethanesulf onyl) pyrid-3-ylmethylaTnine , N- (3- (4- 
fluorobenzyDphenyl) -N- (ethanesulf onyl) pyrxd-3- 
ylmethylamine, N-(3-(thien-2-ylmethyl)phenyl)-N- 
Uhanesulfonyl)pyrid-3-ylmethyla.ine, N- (3- (th.en-3-yl 
taethyDphenyl) -N- (ethanesulf onyl) pyrxd-3- 
ylmethylamine, N- (3- ( 2 -bromobenzyl) phenyl ) -N. 
Uanesulfonyl)pyrid-3-ylmethyla.ine, N- (3- ( -methyl 
thiophen-2-yl)methyl phenyl) -N- (ethanesulfony pyrxd-3- 
ylmethylamine, n- (3- (2 . 4-dif luorobenzyDphenyl) -N- ■ 
(ethanesulfonyl)pyrid-3-ylmethylamine, N- (3- (2 4- 
,0 dichlorobenzyl) phenyl) -N- (ethanesulf onyl) pyrxd-3 - 

ylmethylamine, N- (1- (4-Bromophenyl) ethyl) -N- 
(ethanesulfonyl)pyrid-3-ylmethylamine, N- (4- (4- 
Cyanophenyl) phenyl) -N- ( ethanesulf onyl) pyrxd- 3- 
ylmethylamine, n- ( (2-MethoKy-5-phenyl)phenyl) -N- 
25 (ethanesulfonyl)pyrid-3-ylmethylamine, N- (1- (4- 

Bromophenyl)ethyl)-N- (2,2,2- 

trifluroethanesulfonyl)pyrid-3-ylTnethylamxne, N- (3- (4- 
Cyanophenyl)phenyl)-N- (2,2,2- 

trifluoroethylsulfonyl)pyrid-3-ylmethylamxne, N-((3- 
lodophenyDmethyl) -N- (ethylsulfonyl)pyrid-3-ylamxne, N- 
( (3.iodophenyl)methyl) -N- (ethylsulfonyl)pyrid-3- 
ylmethylamine, N- (1- (4- (2,4- 

Di£luorophe„yl)phenyl,athyl)-N-(.thaneBul£=nylpy..d^3. 
ylmethylamine, N- (1- (4- (4-cya„ophenyl)phe,.yl) ethyl) -H- 
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(ethanesulfonyl)pyrid-3-ylmethylamine, N- ( (3- (2,4- 
difluorophenyl) methyl) -N- (ethylsulfonyl)pyrid-3- 
ylmethylamine, N- (3- (4-cyanophenyl) phenyl) methyl) -N- 

(ethylsulfonyl)pyrid-3-ylmethylamine, N- (3- (3- 
methanesulfonylaminophenyl) phenyl) methyl) -N- 

(ethylsulfonyl)pyrid-3-ylmethylamine, N-(3-(4-N- 

methylamidophenyl)phenyl)methyl) -N- 
(ethylsulfonyl)pyrid-3-ylmethylamine, N- (1- (3- (4- 
cyanophenyl) phenyl) ethyl) -N- (ethanesulf onyl) pyrxd-3- 
ylmethylamine, N- (3- (2,4-difluorophenyl)phenyl) -N- 
(ethanesulfonyl)pyrid-3-ylmethylamine, N- (3- (4-N- 
methylamidophenyl) phenyl) -N- (ethanesulfonyl)pyrid-3- 
ylmethylaraine, N- (3- ( (3 , B-bis- 
triflurormethyDphenyDphenyl) -N- (ethanesulf onyl) pyrxd- 
i 3-ylmethylamine, n- ( (3 -phenyl) phenyl) -N- 

(ethanesulfonyl)pyrid-3-ylmethylamine, N- (3- ( (4- (2- 
trifluroacetylamino) , e thyl) phenyl) phenyl ) -N- 
(ethanesulfonyl)pyrid-3-ylmethylamine, N- (3- (4- 
acetylaminophenyl) phenyl) -N- (ethanesulfonyl)pyrid-3- 
0 yltnethylamine, N- (3- (4-methanephenylsulfonyl)phenyl).:-N- 

(ethanesulfonyl)pyrid-3-ylmethylamine, N-(3-(4- 
trif luoromethoxyphenyDphenyl) -N- (ethanesulf onyl) pyrxd- 
3-ylmethylamine, N- (3- (pryid-4-yl)phenyl) -N- 
(ethanesulfonyl)pyrid-3-ylmethylamine, N-(3-(3- 
.5 trif luoromethylphenyl) phenyl) -N- (ethanesulf onyDpyrxd- 

3-ylmethylamine, N- (3- (4 -carboxyphenyl) phenyl) -N- 
(ethanesulfonyl)pyrid-3-ylmethylamine, N- (3- (4- (N- - 
methanesulfonyl-N- -t-butoxycarbonylaminoethyl) 
phenyl) phenyl) -N- (ethanesulfonyl)pyrid-3- 
30 ylmethylamine, N- (3- (2 -methylphenyl) phenyl) -N- 

(ethanesulfonyl)pyrid-3-ylmethylamine, N- (3- (2- 
tnethoxyphenyl)phenyl)-N-(ethanesulfonyl)pyrxd-3- 
ylmethylamine, N- (3- (2-trifluoromethylphenyl)phenyl) -N- 
(ethanesulfonyl)pyrid-3 -ylmethylamine. N- (3- (2- 
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chlorophenyl) phenyl) -N- (ethanesulfonyl)pyrid-3- 
ylmethylamine, N- (3- (2 -fluorophenyl) phenyl) -N- 

(ethanesulfonyl)pyrid-3-ylmethylamine, N- (3- (3,5- 
difluorophenyDphenyl) -N- (ethanesulfonyl)pyrid-3- 
5 ylmethylamine, n- (3- {3-acetylaminophenyl)phenyl) -N- 

(ethanesulfonyl)pyrid-3-ylmethylamine, N- { (4-Methyl-3- 

(4-cyanophenyl) phenyl) -N- (ethanesulfonyl)pyrid-3- 

ylmethylamine , N-(3-(4-(2- 

Methanesulfonylaminoethyl) phenyl) phenyl) -N- (2,2,2- 
10 trifluoroethanesulfonyl)pyrid-3-ylmethylamine, N- ( (3- 

(4-Ainidophenyl) phenyl) -N- (ethanesulfonyl)pyrid-3- 
ylmethylamine, N-(3-(4-(2- 
Methanesulf onylaminoethyl) phenyl) phenyl) -N- 
(ethanesulfonyl)pyrid-3-ylmethylamine, N- ( (3- (2-Methyl- 
15 4-cyanophenyl) phenyl) -N- (ethanesulfonyl)pyrid-3- 

ylmethylamine, n- (4- (2,4-Difluorophenoxy)phenyl) -N- 
(ethanesulfonyl) -2 -fluororpyrid-3 -ylmethylamine, N- (4- 
(2 , 4-Dif luorophenoxy) phenyl) -N- (2 , 2 , 2- 
t rif luoroethanesul f onyl ) - 2 - f luororpyrid- 3 - 
20 ylmethylamine, N- (4- (2 , 4-Dif luorophenoxy) phenyl) -N- 

(ethanesulfonyl) -6-f luororpyrid- 3 -ylmethylamine, N- (4- 

(2,4 -Dif luorophenoxy) phenyl) -N- (2,2,2- 
trifluoroethanesulfonyl)-6-fluororpyrid-3- 
ylmethylamine, N- (4- (2 , 4-Dif luorophenoxy) phenyl) -N- 
25 (ethanesulfonyl)-2-methylrpyrid-3-ylmethylamine, N-(4- 

(2,4 -Di f luorophenoxy) phenyl ) -N- (2,2,2- 
t ri f luoroethanesulf onyl ) - 2 -methylrpyrid- 3 - 
ylmethylamine, N- (4- (2, 4 -Dif luorophenoxy) phenyl) -N- 
(ethanesulfonyl) -6 -methylrpyrid- 3 -ylmethylamine, N- (4- 
30 (2, 4-Dif luorophenoxy) phenyl) -N- (2,2,2- 

trifluoroethanesulfonyl)-6-methylrpyrid-3- 

ylmethylamine , and N- (3 - (N • -Methyl -N ' - (2 - 
chlorophenylsulfonamido) phenyl) ) -N- 
(ethanesulf onyl) pyrid-3 -ylmethylamine . 
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18. A pharmaceutical con?)osition cottiprising a compound 
of Claim 1 and a pharmaceutically acceptable diluent. 

19. A method of treating neurological and psychiatric 
disorders associated with glutamate dysfunction, 
comprising: administering to a patient in need thereof 
an effective araovmt of a compound of Claim 1. 

20. A method of treating anxiety, comprising: 
administering to a patient in need thereof an effective 
amount of a compound of Claim 1. 

21. A method of treating migraine, comprising: 
administering to a patient in need thereof an effective 
amount of a compoiind of Claim 1. 

22. A method of treating schizophrenia, comprising: 
administering to a patient in need thereof an effective 
amo\mt of a compound of Claim 1. 

23. A method of treating epilepsy, comprising: 
administering to a patient in need thereof an effective 
amo\int of a compound of Claim 1. 

24. The use of a compound of Claim 1 as a medicament. 

25. The use of a compound of Claim 1 for the 
manufacture of a medicament for treating neurological 
and psychiatric disorders associated with glutamate 
dysfunction. 

26. The use of a compound of Claim 1 for the 

5 manufacture of a medicament for treating anxiety. 

27. The use of a compound of Claim 1 for the 
manufacture of a medicament for treating migraine. 

28. The use of a compound of Claim 1 for the 
manufacture of a medicament for treating schizophrenia. 

0 29. The use of a compound of Claim 1 for the 

manufacture of a medicament for treating epilepsy. 

30. A method of treating neurological and psychiatric 

disorders associated with glutamate dysfunction. 
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con5)riaing: administering to a patient in need thereof 
an effective atnount of an mGliiR potentiator. 
•31. A method of treating anxiety, comprising: 
administering to a patient in need thereof an effective 
amount of a compound of an mGluR potentiator. 

32. A method of treating migraine, comprising: 
administering to a patient in need thereof an effective 
amount of an mGluR potentiator. 

33. A method of treating schizophrenia, comprising: 
administering to a patient in need thereof an effective 
amount of an mOluR potentiator. 

34. A method of treating epilepsy, comprising: 
administering to a patient in need thereof an effective 

. amount of an mGluR potentiator. 

35. A method according to anyone of Claims 30-34 
wherein the mGluR potentiator is a mGluR^ potentiator. 

• 36. A method according to anyone of Claims 30-34 
wherein the mGluR potentiator is a mGluRs potentiator. 
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